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Autuorize Basson V/ 
LIQUID CHLORINE In Your 
Next Budget 244 


Because DIAMOND LIQUID CHLORINE pro- 
vides a constant and efficient safeguard against the 
insidious invasion of harmful bacteria in the water 





supply system of many cities...nationally used and 
nationally available...a product of the most exact- 
ing quality standards...uniform in strength...pos- 
itive in results...safe and economical to use... 
time-tried in its application. 


Ask us to quote you on your requirements. 


Diamond Alkali Company 


Pittsburgh, Pa. and Everywhere 


DIAMOND LIQUID CHLORINE 
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PS 


5"x4” Four Stage Type ‘‘M”’ Allis- 
Chalmers Centrifugal Pump 
with 200 h.p. Allis-Chalmers 
1760 Rev. slip ring motor furnish- 
ed in 1929 for City of Ironwood, 
Michigan. Rating 900 g.p.m., 
630 ft. head. (Note absence of 
any vibration—picture taken 
with unit running.) 








worth knowing 


The Allis-Chalmers latest type of multi-stage 
pumps (Type ‘‘M”’’) are proving so remarkably 
satisfactory and efficient in service that cities 
can not afford to overlook their advantages 
even though their first cost may be slightly 
more than that of other pumps. The unit 
illustrated has saved the city where it is 
installed more than twice its original cost in 
the first year of pumping. 


Bulletin 1642 describing the type ‘‘M’’ pump 
will be sent on request to city officials who 
wish to investigate the savings possible by 
installing this improved pump. 





LIS- CHALMERS 


Allis-Chalmers Manufacturing Company, Milwaukee 











More than thirty-eight thousand chlorine container units ... the largest 
number utilized by any single company in the industry ... comprise the 
group at the EBG plant in Niagara Falls. This vastness is, in itself, a 
tribute to EBG integrity, an indication of the confidence placed in this 
organization’s manufacturing and servicing methods. The list 


of those who specify EBG Liquid Chlorine is a long one. 


The photograph shows a few 
of the thousands of Red EBG 
Liquid Chlorine cylinders. 


ELECTRO BLEACHING GAS CO. 


Pioneer Manufacturers of Liquid Chlorine 


Main Office: 9 E. 41st St., New York, N. Y. Plant: Niagara Falls, N. Y. 
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POOR 
TOM! 


‘““He’ll never be 


the same again!” 


HE letter at the left appeared recently in a met- 

ropolitan newspaper. Read it . . . and you'll 
echo the writer’s final plea “Something ought to be 
done” about it. 


Why hadn’t something been done before conditions 
reached the stage pictured by “Sad-eyed Taxpayer”? 
There can be only one reason . . . expense! 


ot sch, ye Paget = Apparently the only way out was through new filtra. 

ye\ exddice, cadre onoto™ ses 18082 tion methods . . . expensive changes in filter plant 

nn |\1e88 se ech design . . . or chemical treatments that would re- 
. quire special and costly apparatus. 


Actually the remedy is not 
costly at all 


Conditions at least as bad as these have been easily 


corrected without any change in filter plant design, 
by the use of NUCHAR. 


NUCHAR Powdered Activated Carbon is fed into the 
raw water, the water applied to the filters or in the 
coagulation basin. An ordinary dry feed machine 
will do the job. The dosage varies of course, with 
individual conditions. 


In an Atlantic seaboard city NUCHAR was success- 
fully used on water taken from the lower levels of 
the reservoir. . . water practically devoid of dis- 
solved oxygen and having a very disagreeable taste 
and odor. The amount employed was 5 lbs. per hour, 
calculated 1/10 of a grain per gallon. After nine 
hours of NUCHAR treatment the effluent was practi- 
cally tasteless and odorless. 


For full information about this Atlantic seaboard city case and others equally interesting drop a line to the 
Industrial Chemical Sales Company, Inc., 230 Park Avenue, New York. 


When writing to advertisers please mention WATER WORKS AND SEWERAGE—Thank you. 
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WATER SUPPLY AND PURIFICATION 
DURING 1931—A REVIEW 


By NORMAN J. HOWARD 


Director Water Purifica- 
tion, Toronto, Ont. 


ORCED economies in 
Fit expenditures 

during the past year, 
necessitated by the world 
wide depression, did not ap- 
pear to seriously affect prog- 
ress in the provision and 
treatment of public water 
supplies. Relief work was 
actually responsible for some 
increases in waterworks im- 
provements. No radical 
changes in design were re- 
ported, and as in previous 
years, more progress was made in purification than 
other phases of water supply and distribution. The in- 
creasing demand for safe, physically attractive and 
palatable water were the reasons for this. The archi- 
tectural features modern structures, including water 
towers, were given increased attention. Several beauti- 
ful structures were erected in America and Europe 
during the past year, and doubtless in the future most 
of the old fashioned ugly standpipes will be modernized. 
Increasing attention was directed to the advisability of 
securing initially purer sources of supply, rather than 
depend upon artificially purified water, often treated at 
excessive cost. Among other questions considered were 
improved methods of mechanical agitation, water soft- 
ening processes, the prevention of corrosion, the limita- 
tion of incrustations in water mains, the causes of water 
main bursts and the elimination of taste and odors. 
Greater progress was made in this last named subject 


N. J. Howard 
Director Water Purification, 
Toronto, Ont 





during 1931 than in any other single year for a con- 
siderable time past. During 1929 and 1930, treatment 
by the ammonia-chlorine process was the feature, but 
during the past year the application of activated carbon 
was the chief topic reported upon, and regardless of the 
great strides made by the use of this substance, it can 
be safely assumed that its possibilities in the future are 
unlimited. 


New WorkKS AND EXTENSIONS 


In the United States, many large projects and filtra- 
tion plants were inaugurated or completed during the 
year. The completion of the Wanaque Reservoir supply 
for the North Jersey Water District was among the 
largest supplies of the year. The new reservoir holds 
27 billion gallons and depends principally upon storage 
for purification. To prevent corrosion, lime is added, 
the pH being kept at approximately 8.0, while copper 
sulphate is added for the prevention of algal growths in 
the reservoir. If necessary the water can be aerated, 
and chlorine is applied through automatic machines. The 
first stage of the new supply for Albany was completed 
at a cost of 9 million dollars. This included the aban- 
donment of the Hudson River source in favor of a 
supply from the Hannacrois-Basil Creek Dam situated 
20 miles from Albany. The new supply will be filtered 
through a rapid-sand plant and will furnish an initial 
amount of 30 million gallons daily. Considerable prog- 
ress was reported on the 20-mile tunnel being con- 
structed for the city of New York between Yonkers and 
Brooklyn at a cost of 45 million dollars. The Cobble 
Mountain project including both water supply and 
hydro-electric power, was practically completed at a 
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cost of 6 million dollars. Completion of the dam on 
Trinity River near Bridgeport, Texas, for part of Fort 
Worth’s new system was also reported. The dam is 
1780 ft. long and 115 ft. high, controlling a storage 
reservoir having a capacity of 870,000 acre-ft. 

The largest undertaking of the year was the starting 
of work on the Colorado River Aqueduct involving con- 
struction of the Hoover Dam. This dam will create a 
storage space of 30,500,000 acre-ft. at an initial cost of 
$48,890,909, and will regulate the flow of the Colorado 
River affording protection against floods. The work 
will necessitate the construction of a large hydro-electric 
power plant at the dam site. Work on the Hoover Dam, 
which is expected to take six years to complete, will 
bring one stage nearer the supplying of water to the 
Metropolitan Water District of Southern California 
and supply an estimated population in excess of 
1,600,000. 

The new filtration plant at Detroit which will be the 
largest in the world is rapidly approaching completion 
at an estimated cost of $9,400,000. Standard rapid sand 
filters to the number of 68 having a sand area of 1.70 
acres will operate at a peak rate of 280 million gallons 
daily. The water will receive 15 to 25 minutes’ agitation 
after the addition of alum, and will be retained 2 to 3 
hours in the sedimentation basins before passing on to 
the filters. Provision is made for the high velocity 
back-wash during seasonal variation in temperature. 

Extensions at Erie, Pa., were completed at a cost of 
one and a half million dollars, the new filtration plant 
having a capacity of 16 million gallons daily. The low 
service pumps are operated by remote control. One of 
the features at Erie is the installation of false bottoms 
in the filters to insure equal distribution of wash water ; 
in addition, copper screens were placed in each filter 
between the sand and gravel. High velocity back wash 
having a maximum vertical rise of 36 in. per minute will 
be employed. 

Many new installations of considerable size were re- 
ported in Canada. The new Toronto water works and 
distribution system, estimated to cost 14% million dol- 
lars, has been largely completed, although the filtration 
plant will not be started until the spring of 1932. The 
55 million gallon reservoir is finished and the 9-mile 
tunnel across the city is being gunited. The cost of 
these two parts of the work was estimated at approxi- 
mately 5 million dollars. Great progress was made in 
the intake tunnel under Lake Ontario, which is expected 
to be finished this year. The Calgary, Alta., plant and 
dam are rapidly approaching completion at a cost of 
$3,770,000. The dam will impound 3,600,000,000 gal. 
and will supply water to a modern filtration plant esti- 
mated to ultimately supply 200,000 consumers. At 
Winnipeg a new 50 million gallon service reservoir was 
completed. Four new filtration plants were completed 
and placed in commission: The plant at Niagara Falls 
having a capacity of 10 millions; E. B. Eddy plant at 
Hull, Que., capacity 7 million; Brantford, Ont., capac- 
ity 6 million, and the plant at Belleville, Ont., capacity 
4 millions. Among other features at these plants are 
spiral mixing compartments at Niagara Falls, automatic 
pH chemical feed control at Hull, and Diesel engines as 
standby units at Brantford. Extensive additions were 
made to the plant at St. Thomas, Ont., where the spiral 
mixing system has done remarkable work in aiding 
coagulation. Large filtration plants were built at Ottawa 
and Hamilton, Ont., each having a capacity of 30 million 
gallons. The Ottawa plant costing in excess of one mil- 
lion dollars will be placed in commission early in 1932, 
while the Hamilton plant is expected to be finished late 
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next fall. Provision is made for ammonia-chlorine 
sterilization treatment at Hamilton and also for soften- 
ing which may be utilized at a later date. 

In England, a large pressure-filter system was placed 
in commission at Halifax. This plant consists of 84 
units of the Paterson type, has a capacity of 12 million 
imperial gallons, and includes automatic proportioning 
control of lime and alum. Mechanical agitators are pro- 
vided and each filter has a clarity indicator for testing 
the physical quality of the effluent. In Germany, con- 
siderable activity has centered round activated-carbon 
filters for taste prevention. The new supply for Hamil- 
ton, Bermuda, was finished, the water being obtained 
from an artificial infiltration basin constructed several 
miles from the city. Completion of a complete water 
system for Athens, Greece, was reported during the 
year, the new supply replacing the old one formerly ob- 
tained through the Hadrian Aqueduct which dates back 
to A. D. 117 but was not completed until the 16th cen- 
tury. The Athens system includes a large storage reser- 
voir controlled by a dam. The water flows from the dam 
through a 20-mile acqueduct to a modern rapid sand 
filtration plant, designed and constructed by American 
engineers. 

Dam FAILURES AND ENGINEERING SUPERVISION 

The failure of water works structures in all parts of 
the world has occasioned considerable interest. In Eng- 
land, an act was passed during the year which caused a 
deal of comment among consulting engineers. The act 
was called “The Safety of Reservoirs Act” and under 
its provisions a body of engineers designed as a 
“panel,” was appointed to design, supervise, construct 
and inspect all reservoirs of large capacity. The panel 
was appointed by The British Ministry of Health and 
The Institute of Civil Engineers, and only members of 
the panel are allowed to undertake the work as outlined 
in the act. Following the collapse of the St. Francis 
Dam and the LaFayette Dam slip, a committee of ex- © 
perts was appointed in California to investigate the 
existing structures. A report has been prepared which 
reveals the necessity for increased care in dam location 
and construction. Experiences of expert engineers 
throughout the world indicates the importance of state 
and federal supervision over the erection of large 
structures. 


COAGULATION, FILTER SAND AND FILTER WASHING 


In the design and operation of rapid sand filters, there 
is still disagreement as to the value of providing high 
velocity backwash. Its value has, however, been effec- 
tively demonstrated at Cleveland and Detroit, and the 
new plants equipped accordingly. The question would 
appear to depend upon the size of sand used and the 
maximum variation in water temperature. Much work 
is being done on the effective size of filter sand, and 
until it is definitely shown that a sand of uniform size 
can be used for all types of waters, conclusion as to 
the value of relatively high rates of backwash must re- 
main in abeyance. At the present time there are many 
effective methods being used for keeping filters in good 
condition. In a majority of cases the hydraulics in- 
volved will not permit high velocity backwash being 
used. During the year Kansas City carried out consid- 
erable experimental work in backwashing filters. It was 
found that no saving in wash water could be accom- 
plished by reducing the rate of backwash, as the tem- 
perature of the water decreased. No improvement was 
observed in the condition of sand beds when the expan- 
sion was increased from 45 to 55 per cent. The work at 
Kansas City indicated the necessity of a 40 per cent 
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expansion when the water exceeded 70°F. This kept 
the sand beds free from mud balls and shrinkage. There 
is a definite tendency to use a_ coarser sand, the figures 
ranging between 0.45 and 0.55 mm. The coarser sand 
has not been shown to give as high bacterial efficiency 
as the finer sand, but has been definitely shown to wash 
more uniformly and cause less filter troubles. 

Interesting work was carried out at Cleveland and 
reported on by W. C. I awrence.— Observations dealing 
with the necessary retention periods of water in set- 
tling basins was found to be directly connected with 
the density of water. At Cleveland it was found that 
the greatest density occurred during the first part of 
April and in the latter part of November. During these 
periods the water required a settling period of approxi- 
mately 8 hours. The studies were chiefly made to deter- 
minte the bacterial reduction in the coagulated water. 
At other times of the year the effective retention periods 
ranged between 2 and 6 hours. 

A study was made at Mamaroneck, N. Y., by Alex- 
ander Potter and W. I. Klein on the separate use of 
ferric iron and alum for coagulation. The observations 
showed a distinct superiority of ferric iron over alum. 
Temperature was found to have a negative effect when 
ferric iron was used. For the production of a good 
floc the pH range was much wider than when alum was 
used. The color removal control was found to be much 
simpler, longer filter runs were obtained and filter sand 
troubles greatly reduced. Other plants have adopted 
ferric iron coagulation also. 

A new chemical feeder was announced by E. W. 
Bacharach, Kansas City, for accurately feeding any two 
chemicals simultaneously in different quantities. An- 
other machine was developed by the Omega Company, 
Kansas, for the application of small amounts of hygro- 
scopic chemicals. The same company have also devel- 
cped a precision chemical feeder for applying very small 
quantities of chemicals. 

A new device for rapidly detecting changes in tur- 
bidity was described by D. D. Gross at Denver, Colo. 
Turbidity is detected by means of a photo-electric relay 
system, which consists of a light sensitive device for 
controlling an electric circuit in response to a substantial 
increase or decrease in the amount of light falling on 
it. The new device has been successfully installed at 
Denver, and is said to be more sensitive than the human 
eye. , 
CorROSION PROBLEMS GIVEN More ATTENTION 


Increasing attention was given to the question of 
corrosion and considerable progress was made during 
the year. Several cities are now taking action to pre- 
vent corrosion occurring in water mains and household 
fixtures. In discussing this question, J. R. Baylis, Chi- 
cago, gave several reasons why greater progress had not 
been made. These included (1) lack of agreement until 
recently as to how corrosion takes place, (2) the 
theories of corrosion at first confused those attempting 
to treat water in an effort to prevent corrosion, (3) a 
few are still hoping that a cheap non-corrosive metal 
will be found, (4) many still believe that the manufac- 
turer will eventually be able to apply a permanent pro- 
tective coating, (5) fear of complaints if the water is 
hardened, (6) indifference to need for preventing cor- 
rosion. During the year the American Water Works 
Association held a symposium on pipe corrosion and 
corrective methods. This was productive of valuable 
information and discussion. The subject was sum- 
marized by Malcolm Pirnie, who stated that the ulti- 
mate and most practical method of dealing with the 
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corrosion problem and red water in outlying districts and 
distribution systems, may prove to be a combination 
of three procedures. These included, (1) modification 
of water treatment by addition of alkalinity to protect 
the large mains and all others in which rapid and mod- 
erate flow may be expected, (2) the use of cement 
lined pipe in making future extensions and reinforce- 
ments of the distribution system, and the use of serv- 


ices of cement or lead lined iron pipes or unlined pipes . 


of copper, lead or brass, (3) modified chlorination to 
maintain as nearly sterile conditions in the mains as 
may be practical. The use of ammonia-chlorine treat- 
ment offers possibilities in this direction. The use of 
cement lined pipe greatly increased during the year and 
several cases were reported in which steel pipe was 
cement lined and encased before being placed in com- 
mission. 


The American Railway Engineers Association 
through their members carried out valuable researches 
on pitting and corrosion—[A. R. E. A. Bul. No. 333.] 
The United States Bureau of Standards has been car- 
rying out researches for several years past on the nature 
and reactions of soils and their relationship to corro- 
sion. A recent publication stated that soils high in 
soluble salts and consequently low in electrical resistiv- 
ity, are unusually corrosive to pipe lines. Based upon 
these studies E. R. Shepard developed a soil meter to 
record the degree of resistivity measured in ohms-cen- 
timeters. The new instrument is expected to be of 
great practical value in determining the nature of cer- 
tain soils when large pipe lines are being laid. In Eng- 
land the British Non-Ferrous Metals Research Asso- 
ciation has developed a service pipe made of a new 
ternary-lead alloy. The composition of the piping is 
98.25 per cent lead, 1.5 per cent tin and 0.25 per cent 
cadmium and is said to resist corrosion better than lead. 
Another paper of interest dealing with pipe tubercula- 
tion was presented in England by Arthur Goffey. He 
found that water treated with sufficient lime to raise 
the pH up to 8.0-8.3 inhibited the growth of iron bac- 
teria, normally associated with ferruginous incrustations 
in water mains.* 


INCREASING USE OF COPPER AND BRASS PIPING 


Due in part to the greatly decreased cost of copper 
the use of service piping made of this metal greatly 
increased. The simplicity of installation is doubtless 
an additional advantage. The action of corrosive 
waters on copper has been frequently raised, with 
special reference to the relationship of copper to health. 
The conclusions of a special committee of the New 
England Water Works Association appointed to report 
on this subject follows: (1) The copper content of 
domestic drinking water after passing through copper 
or brass pipe or tubing, even if a slight amount of cop- 
per is taken in solution, is not harmful to health. It 
may indeed be beneficial. (2) All water supplies in- 
tended for domestic use after passing through a proper 
installation of copper or brass pipe or tubing will con- 
tain but a small percentage of the permissible copper 
content, if any at all. (3) The permissible copper con- 
tent of domestic water based on a consumption of 1 
gal. of water per day should apparently not be greater 
than 20 p.p.m. (4) It is unlikely that health will be 
injured by copper because, where the copper content is 
about 5 p.p.m. the taste of the water will generally be 
so disagreeable that it will be virtually impossible to 





*Editor’s Note: Independent studies in the laboratories of the U. S. 
Cast Iron Pipe Co. in America revealed similar findings. It was shown 
that to a large extent tuberculation of iron may be caused by living 
organisms. 
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drink. No anxiety need be felt about a proper instal- 
lation of copper or brass pipe or tubing, because it has 
been shown that acid water having a pH value of about 
6.5 the copper content is generally only about 0.5 p.p.m., 
even after standing in the pipe lines for appreciable 
length of time. (6) The treatment of reservoirs with 
copper sulphate to rid them of undesirable growths has 
no injurious effect on health. 


Pipe FAILURE INVESTIGATION 

In. England several serious breaks in water mains re- 
sulted in the appointment of an investigational commit- 
tee by the London Metropolitan Water Board. They 
found the chief causes of breaks to be (1) Excessive 
vibration due to traffic when the mains were too near 
the surface. (2) Direct blow transmitted through the 
walls of a pit or solid concrete placed immediately over 
a main. (3) Subsidence of ground owing to deep foun- 
dations for adjoining buildings or by pumping opera- 
tions for the reduction of the level of sub-soil water. 
(4) Excessive depth of cover over an unprotected main 
and faulty casting of pipes, e. g., cold strut, cooling, 
stress, sponginess, unequal thickness of metal, etc. A 
new paint was announced in England for painting pipes 
and metal surfaces. It consists of an aluminum paint 
with a bituminous base. 

WATER SOFTENING 

The question of water softening was frequently em- 
phasized during the year and still remains one of the 
most important features of treatment. The stumbling 
block in a majority of cases is the treatment cost, which 
is admittedly high. It is unfortunately difficult to con- 
vince the average consumer of the many advantages and 
economies which result from a softened water. Re- 


cently L. R. Howson, Chicago, stated that soap savings 
alone would generally amount to three times the ex- 
pense incurred for water softening. At Columbus, O., 
C. P. Hoover reported that the average amount of 
water softened during 1930 was 32.4 million gallons 
daily, at an average cost for chemicals of $12.91 per 


million gallons. The hardness was reduced from 268 
to 85 parts per million. A comparison of natural zeo- 
lite water softening against synthetic zeolite made from 
silicate of soda and alum was made by D. E. Davis 
during the year. Both of the zeolites were found to be 
of equal value in softening. The observations extend- 
ing over 30 months showed that the average salt re- 
quirement had been 0.378 Ib. per 1,000 grains of total 
hardness removed. Each cubic foot of zeolite removed 
3,600 grains of hardness at a cost of $11.61 per million 
gallons. Reduction of 200 parts to 60 parts of hard- 
ness involved an additional per capita cost to the con- 
sumer of $2.25 annually with a net saving in soap of 
$10 annually. Churchill Hungerford drew attention to 
the many advantages greensand zeolite had over other 
methods of water softening, including durability, their 
almost instantaneous regeneration and economy of salt 
and applicability to open tank construction. 


CHLORINATION 

The use of chlorine during varying phases of water 
purification was again extensively reported upon. Some 
ten years ago, pre-chlorination was revived in America 
and in the intervening years its use has extended in 
all directions. 

Pre-chlorination treatment for algae control was re- 
ported at Los Angeles and Pulaski, Va. At the former 
city 0.5 parts of chlorine was effective in destroying 
growths of protococcus without causing taste, while at 
Pulaski, F. J. Sette found that continuous chlorination 
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of water in the impounding reservoirs will effectively 
control algae growths. Extensive tests were carried out 
on a 200,000,000-gal. impounding reservoir. At Brant- 
ford, Ont., the alum dosage was successfully reduced 
from 2 grains to 0.5 grains per gallon by pre-chlorina- 
tion of the raw water as it entered the coagulating 
basin. The total cost of chemical was reduced from 
$4.63 to $1.63 per million gallons of water treated. The 
ammonia-chlorine combination which followed the pre- 
and post-treatment of water, made further gains dur- 
ing the year, and is now being used at some places prior 
to filtration. In the post-treatment which is fairly ex- 
tensive, there still exists disagreement as to the time 
period necessary for effective sterilization. With the 
use of ammonia at some 140 plants in America, this 
phase should be more generally investigated. Very defi- 
nite statements based upon close observation, were made 
at Cleveland, where the time factor was not found to’ 
be of importance. On the other hand the extensive 
work of Gerstein at Chicago, confirmatory work car- 
ried out in Toronto and the results of Sir Alexander 
Houston’s researches in England, would seem to leave 
no doubt as to the importance of prolonged contact if 
sterilization is to be effected. In dealing with the heav- 
ily polluted Mississippi River water at St. Cloud, C. L. 
Ehrhart found pre-treatment with ammonia-chlorine, to 
be more effective in reducing the bacterial load than 
chlorine alone. Septic action was retarded in the coagu- 
lating basins and filter runs lengthened. Ehrhart re- 
ported that improved coagulation was noticed and that 
equal color removal could be obtained with the use of 
less alum. Over all, the treatment was found to be 
cheaper than when chlorine alone was used. While 
failures of the ammonia-chlorine treatment in prevent- 
ing taste largely of phenolic origin have been reported, 
notably at Bay City, Mich., Rahway, N. J., and Toronto, 
Ont., the success of the treatment elsewhere has been 
very favorably commented upon. There are two types 
of water which do not respond to taste prevention treat- 
ment with ammonia-chlorine. These include water hav- 
ing an initial taste before treatment and water heavily 
polluted with phenols and high in organic matter. So 
far as the writer knows these factors have been in- 
volved in all cases where the treatment has been unsuc- 
cessful. The experiences reported by E. C. Goehring 
at New Brighton, Pa., are of interest. In dealing with 
a bad water he found ammonia-chlorine treatment com- 
pletely effective in eliminating earthy, musty and fishy 
tastes and odors but ineffective in removing chloro- 
phenol tastes and odors. He pointed out, however, that 
the water contained taste before treatment. Goehring 
is amongst the first to draw attention, based upon actual 
operation, to the importance of studying the most suit- 
able points of application. He found that when the am- 
monia was added to the raw water entering the sedimen- 
tation basins a loss of from 5 to 25 per cent resulted. 
After passing through the filters an additional loss of 
from 40 to 60 per cent. Goehring states that the am- 
monia should be added before the addition of chlorine 
and applied where possible to the filtered water entering 
the clear water well. When applied at this point, the 
treatment will be found to be considerably cheaper due 
in part to full use being made of the ammonia. J. E. 
Lyles reported that the ammonia-chlorine treatment was 
completely effective in preventing the formation of me- 
dicinal tastes and odors at Tampa, Fla. An amount of 
$2,000 was saved during the year by use of the chlora- 
mine treatment. When the ammonia salts were first 
used in England, ammonium chloride was tried but was 
later replaced by ammonium sulphate, the substitution 
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being suggested by Sir Alexander Houston. In Amer- 
ica, H. E. Jordan, Indianapolis, inaugurated the first 
continuous use of the sulphate and reported upon the 
successful elimination of taste and prevention of bac- 
terial aftergrowths. Sulphate of ammonia is being used 
also at Detroit, while in Canada its use has been started 
at Windsor, Ont., and at Galt, Ont. Amongst the out- 
standing contributions of value published during the 
year directly dealing with ammonia-chlorine treatment 
were papers by Linn H. Enslow on ammonia-chlorine 
reactions, and articles of general interest and value by 
John C. Baker and F. C. Schmelkes and also by J. F. T. 


Berliner. 
SUPER AND DECHLORINATION 


Super-chlorination of the Glencoe, IIl., supply was 
successfully applied for taste prevention under the con- 
trol of F. L. Pflanz. The normal dose of from 1.0 to 
1.5 parts per million was raised to 3.0 parts and applied 
io the water entering the coagulating basin. A total 
contact period of 6 hours was available, and after pass- 
ing through the filters, a residual of 0.5 parts was re- 
moved by the addition of bisulphite of soda. It was 
found that each part per million of chlorine required 
1.6 parts bisulphite. One of the newly developed 
Omega rotary dry feeders was used for applying the 
dechlorinating reagent. 

Special mention should be made of an outstanding 
paper contributed during the year by B. A. Adams, 
England, dealing with the causes of taste in chlorinated 
water supplies. Adams reviewed the subject at con- 
siderable length and in view of the extensive nature of 
his researches the paper is of great reference value. 
In another paper, Adams refers to the ineffectiveness of 
ordinary methods generally employed for the removal 
of earthy and musty tastes and odors, and emphasizes 
the value of activated carbon in removing tastes. Ex- 
tensive observations made by the author in Toronto 
and confirmed by J. R. Baylis, Chicago, indicate that 
excessively polluted water containing phenols can be suc- 
cessfully treated by super-chlorination for prevention 
of chloro-phenol taste, but that in such waters a musty 
and earthy taste may remain. Baylis showed that super- 
chlorination followed by filtration through activated 
carbon would effectively remove both the chloro-phenol 
and musty tastes and odors. 


ACTIVATED CARBON APPLICATIONS 


The application of activated carbon within the next 
few years, promises to eclipse all other methods at 
present in use for the physical treatment of water 
supplies. While its use is not new, the researches of 
John R. Bayliss in America, of Dr. Beale in England 
and of Drs: Bailleul, Pick and Sierp in Germany have 
done much to establish confidence and start experi- 
mental work in all parts of the world. The use of 
activated carbon as a dechlorinating reagent, its phenol 
adsorptive properties, its utility as a taste remover and 
its remarkable color removing properties make it an 
ideal medium for water purification. 

Powdered activated carbon promises much in the 
future due to its simplicity and economic method of 
application, and the fact that costly equipment and 
additional filters have been found to be unnecessary. 
In reviewing all methods at present in use for the pre- 
vention of offensive tastes and odors, activated carbon 
results are the most convincing and reliable. 

At Bay City, Mich., L. B. Harrison reported upon 
the installation of a complete activated carbon filter, 
the sand having been removed from a rapid sand 
filter and replaced with a bed of carbon 24 in. thick. 
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The cost of 1,400 cu. ft. of carbon placed in the filter 
was $5,600. While the filter has not been extensively 
used its results are said to have been satisfactory. A 
“Hydro-Darco” carbon adsorber was installed at Dun- 
dee, Mich., having a maximum capacity of 10 gal. per 
square foot per minute. Credit for the introduction of 
powdered carbon in water treatment is due Geo. R. 
Spalding of the Hackensack Water Co. A. E. Stearns 
described the use of activated carbon in powder form at 
Hamburg, N. Y., for the removal of musty, fishy and 
medicated tastes which seasonally occurred in the 
water. No adverse effect was noticed on the filters, 
the loss of head not being affected. At the 11th 
annual meeting of the Ohio Conference on Water 
Purification, numerous papers were presented giving 
details of activated carbon treatment within the state. 
The experiences are of great value due to the known 
conditions which exist in so many of the supplies in 
this area. At Defiance 0.30 to 0.48 grains per gallon 
were added to the water prior to its entering the car- 
bonation chambers, at Sandusky approximately 0.1 
grains per gallon was applied while the same amount 
was added at South Pittsburg. The treatment was suc- 
cessful in eliminating various types of taste at all 
places. Two instances of failure to remove taste were 
described, the first at Warren where the dose was un- 
successfully increased up to 1.8 grains per gallon and 
at Topeka where the dose was 0.60 to 0.72 grains per 
gallon. Early failure was reported at Youngstown 
when using 0.30 grains but when the dose was raised 
to 0.90—0.96 grains per gallon, the treatment was 
successful. Outside of Ohio, numerous other installa- 
tions were made during the year. At Norfolk and 
Newport News, following the application of 0.09 grams 
per gallon of powdered activated carbon, the use of 
ammonia-chlorine for taste and odor prevention was 
discontinued. The carbon was not found to penetrate 
the filter-beds to a greater depth than 10 in. Interest- 
ing dosage and cost figures from other places are of 
interest: Newcastle, Pa., 0.195 grains, $1.35 per M. 
gal.; Olean, N. Y., 0.045 grains, $0.39 per M. gal.; 
Washington, Pa., 0.090 grains, $0.78 per M. gal.; 
Morgantown, W. Va., 0.10 grains, $0.70 per M. gal.; 
Daytona Beach, $1.40 per M. gal. An excellent paper 
was recently prepared by F. H. Waring, Columbus, 
dealing with the application of carbon and costs in- 
volved. He stated that reasonable costs of activated 
carbon treatment for removal of tastes originating from 
algae, heavily polluted and stagnant waters, is up to 
$2.10 per million gallons, the carbon dosage varying 
between 0.06 and 0.6 grains per gallon. According to 
figures furnished by the industry there are 174 plants 
in America using carbon in water or sewage treatment. 


“OxLiGo-DyNAMIC” STERILIZATION 


A paper of considerable interest was presented before 
the Public Works, Roads and Transport Congress, by 
Dr. E. V. Suckling, England, on the sterilization of 
water by Catadyn silver. This has attracted more at- 
tention in Europe than in America. The process -is 
sometimes described as the “oligo-dynamic process.” 
The most recent development is the introduction of the 
metal into water by an electrolytic process which is 
said to have simplified the application and also reduced 
costs of treatment. According to Dr. Suckling, Dr. 
Krause of Munich, has discovered a method of bring- 
ing certain metals in contact with water so that active 
molecular oxygen is accumulated. Metallic salts are 
formed in minute quantities which dissolve and form 
positive ions which have been shown to destroy bacterial 
life. 
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NATURE’ S RAIN-GAGES SHOW WEATHER CYCLES 


By HALBERT P. GILLETTE 


year 1689 in Paris. The earliest American rec- 

ord begins in 1738 at Charleston. The earliest 
Pacific Coast record begins in 1842 at Sitka, Alaska. 
In California the earliest records begin in 1849 at San 
Francisco, Sacramento and San Diego. 

The high and low water stages of the Nile were re- 
corded for several thousand years, but the early records 
have been destroyed. The earliest record in existence 
starts with the year 616 A. D. While there are a num- 
ber of subsequent breaks in the Nile record, still it 
forms a very complete picture of rain runoff in north- 
eastern Africa, by years, for more than 1300 years. 

If we are to solve the problem of long cycles of pre- 
cipitation we must use what may be termed Nature’s 
rain-gages. Of these only two kinds are known, namely, 
annual tree-rings and annual silt lamine called varves. 
Douglass has measured the annual rings of the Cali- 
fornia redwoods, or sequoias, back to the year 1306 
B. C., so this gives a natural record incomparably supe- 
rior to any short man-kept record of relative annual 
rainfall. While the sequoias do not furnish an accu- 
rate annual record of rainfall, they do give a record 
sufficiently good as a means of determining many rain- 
fall cycles with great accuracy. 

The Arizona pines are preferable to the sequoias as 
rain-gages. Douglass measured living pines back to 
1392 A. D., and has carried that record back to 700 
A. D. by measuring the rings in house timbers in the 
ruins of ancient homes of Indians in Arizona and New 
Mexico. This remarkable achievement suggests that 
search for buried logs in river beds may result in the 
discovery of rain-gages of great antiquity. By match- 
ing their rings, as Douglass has been able to do, there 
is likelihood that tree records can be carried back to a 
much earlier date than 1306 B. C. 

The other class of natural rain-gage is the varve. 
Gerard de Geer, of Sweden, has been the pioneer meas- 
urer of annual varves. He has secured a continuous 
record in Sweden that goes back about 18,000 years, 
with a small gap of less than 200 years between the 
youngest varve and the present time. Antevs has meas- 
ured the varves of the Hudson and Connecticut River 
valleys and of Canada to the north thereof, and has 
published three splendid monographs giving his meas- 
urements. His varve series goes back as far as that 
of de Geer in Sweden, but there are several gaps in 
the Antevs’ series. It is highly important that these 
gaps be closed by further research, for an American 
rain-gage covering some 18,000 years will serve to de- 
termine many long rain cycles. 

The writer has used, successfully, varve measure- 
ments to check the lengths of many rain cycles previ- 
ously found by the Stewart cyclogram analysis both in 
tree-rings and in annual rainfall. Hence there is no 
question as to whether varves are rainfall gages of 
sufficient accuracy for the purpose of finding rainfall 
cycles. 

Both de Geer and Antevs regard the variations in 
varve thickness as being mainly due to variations in 
temperature which affected the runoff from glaciers, and 
therefore the rate of silting in glacial lakes. While 
temperature is a factor in such runoff, the writer’s 
studies indicate that it is of minor consequence as a 
cause of annual variation in varve thickness 


’ ‘HE earliest annual rainfall record begins with the 


About two years ago Wilmot H. Bradley, of the U. S. 
Geological Survey, published a remarkable paper on 
“The Varves and Climate in the Green River Epoch.” 
Bradley has discovered that the oil-shales of Wyoming, 
Utah, and Colorado are varved like the clay deposited 
in ancient glacial lakes. He has found evidence of three 
weather cycles in these varved shales, one apparently 
the length of the 11.2-year sunspot cy cle, one of about 
50 years, and one of about 21,600 years. He mentions 
the fact that David had found a cycle of about 11 years 
in the glacial varves of Australia, and that Perfiliev 
had found a similar cycle in the mud varves that have 
been and are being deposited in Sakski Lake. He also 
mentions that Kremser found a temperature cycle of 
about 50 years in Germany, but he fails to mention that 
Brooks found a 51-year cy cle in the glacial clay varves 
of Argentina. In the fall of 1930 the writer found a 
cycle of 52.6 years both in the sequoia tree-rings and 
in the clay varves of Connecticut by using the Stewart 
cyclogram analysis. This cycle was published in WATER 
WorKS AND SEWERAGE, February, 1931. The next peak 
of this rain cycle will be about 1936. 


Bradley found 16 cycles of about 21,600 years, some 
of which seem to overlap. Aside from the importance 
of finding a weather cycle of such great length, the 
existence of a natural rain-gage that probably covers 
more than 200,000 years is of supreme importance. The 
short chart of varve thicknesses that Bradley has pub- 
lished bears striking resemblance to the clay varve 
charts of de Geer, Antevs, and Reeds. 


In the mud varves formed and still forming in exist- 
ing lakes, in the clay varves of ancient glacial lakes, and 
in the oil-shale varves of the Eocene epoch, Nature has 
provided crude rain-gages by the aid of which man can 
solve the difficult problem of weather cycles. Since 
long range weather forecasting depends entirely upon 
the solution of the cycle problem, it follows that Con- 
gress should make liberal appropriations for measure- 
ments of the kind that de Geer, Antevs, Reeds, and 
Bradley have made in the realm of the varves, and 
that Douglass and Huntington have made in the realm 
of tree-rings. If the Weather Bureau were given as 
little as $100,000 a year for this purpose, it is not un- 
likely that within 10 years Nature’s rain-gages could 
be forced to disclose the important rain cycles with 
such a certainty that all doubt would vanish. 


The writer has devoted the equivalent of four years 
of continuous effort to find weather cycles and their 
cause. Tree-ring and varve data have been indispen- 
sable in this research; but there is sorely needed more 
of those data. These natural records should be thor- 
oughly investigated in America, and, indeed, through- 
out the globe. 


Accurate long range weather forecasting is in sight, 
but a vast deal of work remains to be done, both in 
the gathering and in the cyclogram analysis of tree- 
ring and varve data. There is likelihood that fully 
100 weather cycles exist. The complexity of the prob- 
lem resulting from even half that number is dismay- 
ing. None the less, if the lengths and peak dates of 
all the important cycles are determined, we may be sure 
that it will be possible to calculate their resultant effects, 
many years in advance, with considerable accuracy. 
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INDUSTRIAL WATER SUPPLY 


“AND TRADE WASTES: 


An Announcement 


EGINNING with this issue, WATER WorKs AND 
SEWERAGE adds a section dealing with /ndustrial 
Water Supply and Trade Waste Treatment. 

A paper in this section by P. W. Frisk, Chief Chemist 
of the American Enka Corporation discloses a unique 
method of purification of a water for use in rayon 
manufacture. It is well known that the manufacture 
of artificial silks of all kinds, cellophane and high grade 
pulp (alpha-cellulose) used in the production of these 
products requires a water of high purity, free of iron, 
manganese and turbidity and low in hardness and color. 
Mr. Frisk tells of a problem met at the Enka plant 
wherein manganese and color removal from the water 
was essential, but at the same time a finished water 
approaching neutrality on the (pH) scale was necessary 
for the production of rayon at that mill. 





Manganese in water supply is becoming increasingly 
recognized to be a problem at high grade’ pulp and 
paper mills, artificial silk mills and textile mills. There 
are other means employed for manganese removal but 
that devised at Enka, N. C., will serve a useful purpose 
where relatively high pH values in the finished water 
which would result from the iron-lime process of co- 
agulation can not be tolerated. 


The report covering the Symposium on Industrial 
Wastes and Stream Pollution which was held at the 
recent meeting of the American Institute of Chemical 
Engineers is introductory. Articles dealing with trade 
wastes and their treatment will appear in subsequent 
issues, 


Contributions in the nature of articles or news items 
to this new section on /ndustrial Water Supply and 
Trade Waste Treatment will be particularly welcome. 





MANGANESE IN RESERVOIRS 
AND HOW IT MAY BE ELIMINATED 


By PAUL W. FRISK, M.S. 


Manager of the Chemical Laboratory, 
American Enka Corp., Enka, N. C. 


ATER for use in chemical industries is of great 
importance not merely from a sanitary stand- 
point, but particularly from the standpoint of 
mineral purity. Those industries which rely upon reser- 
voirs as a source of water supply may be confronted 
with complex problems of water treatment during the 
fall and winter seasons and immediately after a sudden 
decline in temperature if proper precautions are not 


taken. It has been the problem and experience of the 
writer to work out a treatment for water which was 
giving such difficulty. 

In the literature that has been reviewed, there appear 
many other instances where a large amount of mangan- 
ese and iron has been allowed to accumulate in the 
bottom stratum of a reservoir, resulting in difficult prob- 
lems at the water treatment plant when the entire con- 





Plant of the American Enka Corp., Near Ashville, N. C. Reservoir Is Shown m Left Background 
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Fig. 1—Manganese and Iron Content of Lake Enka at a Depth 
of 30-32 Ft. 


tent of this concentrated stratum became diffused 
throughout the reservoir. At the American Enka Cor- 
poration, a rayon plant located near Asheville, N. C., 
we encountered a similar unexpected experience. The 
corporation had built an artificial lake having a capacity 
of 300,000,000 gal. This lake was originally intended 
for a large water reserve, enabling us to safeguard 
against drought. When we later commenced using water 
from the lake daily we discovered after some time that 
there had been a building up of a relatively high concen- 
tration of manganese and iron through the decomposi- 
tion of organic vegetable matter at the bottom of the 
lake. This condition of which we were unaware at that 
time, resulted in a water which was rather difficult to 
treat at the moment and about which more will be said 
in this paper. 

The water supply in the lower Hominy Valley, where 
our plant is located, comes from the water shed on the 
lower northern slopes of Mt. Pisgah. This water shed 
is well protected and covers an area sufficiently large to 
supply 20,000,000 to 30,000,000 gal. per day. This area 
is well covered with timber which protects the water 
shed from erosion and consequently maintains the 
mineral constituents at a minimum. 
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The rocks in the soil of the northeastern slopes of 
Mt. Pisgah are rich in manganese and iron bearing ore, 
The surface soil contains manganese and iron which js 
easily dissolved in the water when organic matter js 
allowed to decay at the bottom of the reservoir. 

The reservoir, or artificial lake, which will be dis- 
cussed in this paper, covers an area of 75 acres, has a 
length of 3% mile to 1 mile and a width of 300 to 409 
yards at its broadest point. It is 2,098 ft. above sea 
level and has a drainage area of 51% square miles, with 
a total capacity of 300,000,000 gal. It is fed by nine 
small streams including a spring. 

The lake, or reservoir, is situated at a distance of 
about one mile from the filter plant. Hominy Creek, 
with a flow of about 20,000,000 gal. per day, passes by 
the filter plant and water from this creek is pumped to 
the lake at night. By drawing down during the day 
and pumping into the lake at night, it is possible to main- 
tain a constant volume of water of uniform quality in 
the reservoir. 

The natural supply of this reservoir is normally suf- 
ficient to supply 4,000,000 gal. for factory use plus 
500,000 to 750,000 gal. to compensate for surface evapo- 
ration per day. 

Previous to the experience with which this article 
deals we had found the water in western North Caro- 
lina to be moderately pure and easily treated. It is not 
highly colored or polluted with domestic or industrial 
wastes, as is true of our eastern water supplies. The 
lake was partly filled during the spring and summer of 
1929 and by the end of the summer, due to the heavy 
rains, there was sufficient water in the reservoir to 
begin drawing it off to the filter plant. At that time and 
during the subsequent winter of 1929-30, treatment of 
the water offered no particular difficulties. During the 
summer of 1930 a comparatively small accumulation of 


impurities made itself evident and had an ill effect on 


filtration, resulting in decreasing of the length of filter 
runs and the efficiency of operation. The turbidity dur- 
ing that summer was very low, requiring a proportional 
adjustment of chemicals. 

During the summer of 1930 the decomposition of 
vegetable matter at the bottom of the lake, which re- 
sulted in solution of manganese and iron, made consid- 
erable progress though it was not at its maximum, as 


Fig. 2—Manganese Content of Lake Enka at a Depth of 6 Ft. 
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proven by later observations in 1931. During this same 
period, numerous micro-organisms appeared. Analyses 
of the lake water at the surface and at various depths 
were made to ascertain the chemical and physical com- 
position. These analyses revealed an increase in tur- 
bidity, iron, manganese, and carbon dioxide, with a de- 
crease in oxygen proportionate to the increase in depth. 

These impurities were found concentrated in the 
lower strata of the lake, as shown by comparison of 
Figs. 1 and 2, and contained to prevail until the level 
of the lake was drawn down, as will be described later. 
It was apparent that the manganese concentration at the 
bottom of the lake at the end of the hot season was 
more than ten times as high as it was at a depth 6 ft. 
from the surface. 

These layers or strata of impurities remained as such 
until there was a suddent disturbance of equilibrium 
through change in temperature of the top layers of the 
lake, due to the cooler fall weather, which resulted in 
the turn-over of the water in the lake. This happened 
during the month of October, 1930. At that time we 
were not quite prepared for this new condition, and, 
therefore, this occurrence developed into an immediate 
difficulty at the treatment plant, as the excessive amounts 
of manganese and iron could not be completely removed 
by the process in use. 

Steps taken to handle the condition were as follows: 
Since it was not possible to adopt at once an elaborate 
method of treatment or to apply any of the well recom- 
mended and active treatments, and as we were confined 
to the use of the rather simple treatment and the gravity 
filtering equipment that was available at that time, the 
treatment consisted in adding alum and soda and hypo- 
chlorite as coagulants for the oxidation of organic mat- 
ter and iron. On account of the large demand for 
filtered water at that. particular time, our mixing time 
was only about 15 to 20 minutes, while the sedimenta- 
tion period was 3 to 3% hours. This was considered to 
be a very short time for a contact period, not sufficient 
for the oxidation of all manganese and iron present. as 
only a low concentration of hypochlorite was used. The 
precipitation was slow, and with the addition of organic 
matter the settling of the floc was greatly retarded. 

Our best chance to conquer the situation was to in- 
crease the coagulant and to add potassium permanganate 
in the same tank as the alum, which would result in a 
more complete oxidation of the manganous salts, pre- 
cipitating manganic hydrate and manganese dioxide. 

The dosage of potassium permanganate used was ap- 
proximately 1.4 parts per million to every part per 
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Fig. 3—Turbidity of Lake Enka at a Depth of 30-32 Ft. and 
at a Depth of 6 Ft. 


million of manganese in the raw water. It was found 
possible to oxidize the manganese in the water suffi- 
ciently to cause precipitation, provided that a pH of 
6.8-7.0 was maintained. Only 65 per cent to 75 per cent 
of the manganic hydrate settled out in the basin and the 
remainder reached the filters. 

As the use of potassium permanganate was continued 
the building up of the Mn2O3 and MnOz combined with 
the organic substances on the filters decreased the filter 
runs to such an extent that it became difficult to continue 
operation. During this time the hypochlorite was being 
fed at the rate of approximately 1.0 p.p.m. available 
chlorine, which gave a final residual chlorine value of 
0.4 to 0.5 p.p.m. in the filtered water. It was not possible 
to add higher concentrations of chlorine, as we had no 
immediate means by which to dechlorinate. It became 
a problem to determine how the filter time could be in- 
creased by the proper adjustment of the dosage or by 
substituting another coagulant. 

It was considered possible that by substituting sodium 
aluminate for part of the aluminum sulfate, we could 
produce a heavier floc, which would in turn carry down 
more of this suspended manganic hydrate. Experiments 
with jar tests on a laboratory scale were made to obtain 
the correct dosage, after which further tests were made 
to determine the optimum dosage for our particular 
water. 

Table I illustrates what dosage resulted in the best 
flocculation and settling. 

From this table it will be noted that 0.22 grains of 
commercial liquid sodium aluminate per gallon of raw 
water gave the most satisfactery results. 

During the great number of coagulation and sedi- 
mentation tests made, it was observed that it was neces- 





TABLE I—JAR TEST; TEST FOR SODIUM ALUM INATE DOSAGE, LAKE WATER, MAR. 4, 1931 





Floc 

- Al. (SOx,)s18aq Soda Aluminate KMnO, Cl pH Time 

No. Gr./gal. Gr./ gal. Gr./gal. Gr./gail. Gr./gal. * in Min. Character 
SE re 1.84 1.27 0.174 0.015 0.17 6.3 10 Fair 
ss cu eke 1.84 1.27 0.180 0.015 0.17 6.5 10 Very Good 
| EPR a 1.84 1.20 0.19 0.015 0.17 6.5 10 Fair 
RT aR 1.84 1.20 0.20 0.015 0.17 6.4 10 Fair 
TEATS 1.84 1.15 0.21 0.015 0.17 6.4 10 Fair 
ES: 1.84 1.15 0.22 0.015 0.17 6.5 10 Excellent 
EEE IST 1.84 1.15 0.24 0.015 0.17 7.1 10 Good 
Ee 1.84 1.00 0.26 0.015 0.17 7.1 10 Fair 
ERR RI ie 1.84 1.00 0.28 0.015 0.17 7.1 10 Fair 

| RATERS Se 1.84 1.27 0.16 0.015 0.17 7.1 15 Poor 

, SSRs 1.84 1.27 0.13 0.015 0.17 7.1 15 Poor 

Ret 1.84 1.27 0.10 0.015 0.17 id ie Poor 

RS 1.84 1.30 0.07 0.015 0.17 Poor 





*After floc was formed. 


Tests No. 1 and No. 6 showed a distinct difference in quality of settling, although the time was the same. The floc was heavier. 


Raw Water: 
pH—7.0 
Alkalinity HCO3—12.8 
Turbidity—6 





ees SOs 


Aug. . Sept. Ocl. 
Fig. 4—CO: and O: Content of Lake Enka 


sary to add more coagulant when the manganese in raw 
water increased than during the periods when it was 
relatively low. 

The jar scale tests were reproduced on a plant scale 
with astonishing results. The filter time increased 20 
per cent to 30 per cent. Floc formations were larger, 
having a greater density, and the settling basin appeared 
to be clearer. 

The manganese in the raw water at this time was 0.7 
mg. per liter and in the clear filter effluent 0.00 to 0.02 
mg. per liter. 

The filter plant dosage for alum, soda, aluminate, 
KMnQsg, and Cl for December, 1930, was as follows: 
Alum 2.83 grains per gallon 
Soda Ash Ne 1.43 grains per gallon 
Aluminate (commercial liquid) 0.22 grains per gallon 
KMn0O, 0.04 grains per gallon 
Chlorine 1.5 parts per million 

With these dosages we were able to precipitate 0.7 to 
1.0 mg. per liter of manganese from the raw water and 
also to maintain 15 to 20 hour filter runs. 

In the spring of 1931 the manganese gradually disap- 
peared from the raw water taken into the filter plant, 
and consequently an entirely different dosage was neces- 
sary later. 

















TABLE II—COMPARATIVE ANALYSIS OF FILTER 
SAND—FILTER No. 3 


Arter Wasutnc—Auce. 27, 1931 
Per Cent of 
Moisture 
30.73 
8.48 
15.90 


MN 
1200.0 

450.0 

400.0 


FE 
312.50 
156.25 
156.25 
156.25 
156.75 


Appearance 
Black 
Blackish Brown 
Blackish Brown 
Dark Brown 33.00 450.0 
Dark Brown 33.00 450.0 
BerorE Wasuinc—Ocrt. 12, 1931 
Per Cent of 
Moisture 


ae 
2 in. deep 
8 in. deep 
12 in. deep 
18 in. deep 


MN 
4000.0 


800.0 
700.0 
500.0 
700.0 


FE 
900.0 
225.0 
200.0 


175.0 
175.0 


Appearance 
Black Mixed 
with Red Mud 37.96 
Blackish Brown 23.11 
Blackish Brown 24.67 
Dark Brown 7.42 
Dark Brown 5.84 
Arter WAsHING—OcrT. 12, 1931 
Per Cent of 
Moisture 
9.15 
7.91 
10.92 
11.29 
10.40 


Surface 

2 in. deep 
8 in. deep 
12 in. deep 
18 in. deep 


MN 
1200.0 
1000.0 

700.0 

600.0 

600.0 


FE 
450.0 
450.0 
450.0 
250.0 
250.0 


Appearance 
Dark Brown 
Dark Brown 
Brown 
Brown 
Brown 


Surface 

2 in. deep 
8 in. deep 
12 in. deep 
18 in. deep 


Manganese and Iron content recorded in p.p.m. 


& 
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RESERVOIR BLEEDING 


In order to decrease or to prevent the accumulation of 
manganese in the reservoir during the summer and fal] ~ 
of 1931, a valve which drains the lowest portion of the 
reservoir was opened from time to time and analyses 
were made to determine the concentration of mangan- 
ese, iron, carbon dioxide, dissolved oxygen and turbidity, 
Upon these analyses decisions were made as to the 
proper time to open this valve. 


Notwithstanding the opening of the valve at the bot- 
tom of the lake at definite intervals the iron content, 
particularly, increased during the hot season. From the 
high manganese content, as given in Fig. 1, we have also 
come to the conclusion that during 1931 the dissolving 
action on manganese was probably greater than during 
1930. At the beginning of October the manganese near 
the bottom of the lake decreased sharply and at the same 
time there was an increase of impurities of the top 
layers, as shown in Fig. 2. 


The same phenomenon may be followed when looking 
at Fig. 4, in which the turbidity of the bottom and of 
the top strata of the lake has been plotted. It may be 
seen that at the beginning of October the marked differ- 
ence between these figures suddenly disappeared and 
indicates that mixing had occurred through decrease in 
temperature of the top layers and the resulting turnover. 


As a result of the procedure of drawing water from 
near the bottom of the lake, our troubles this fall are 
not serious, as only 0.35 p.p.m. of manganese is present 
in the mixed lake water, whereas last fall we had to 
deal with more than double this quantity. 


Analyses of sand from the filters indicated that 70 
per cent to 80 per cent of the total manganese in the 
filter sand to a depth of 8 in. may be found within 2 in. 
of the surface. (See Table IT.) 


The theory that the phenomenon of the solution of 
manganese is the result of the decomposition of organic 
vegetable matter has been well confirmed by our anal- 
yses and results as shown. Such decomposition con- 
sumes the dissolved oxygen near the bottom of the lake, 
liberating carbon dioxide and, perhaps, hydrogen sul- 
phide instead. Conditions which fit in nicely with this 
explanation were actually observed near the bottom of 


the lake. (See Fig. 4.) 


By continuous drawing off from the bottom of the 
lake during the summer and early fall, it is hoped that 
after a few years only a small amount of manganese 
will remain. 


Acknowledgment.—Extracts from a paper read be- 
fore the North Carolina Water and Sewage Works As- 
sociation, Nov., 1931. 
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SEATTLE, WASH., PLANS METROPOLITAN SEWERAGE 
District.—The first step has been taken toward estab- 
lishing a Metropolitan Sewer District at Seattle, Wash., 
to serve the City and Suburban districts. E. French 
Chase, Sanitary Engineer in Charge of Seattle Sewers 
and President of King County Planning Committee, has 
urged that an appropriation of $50,000 be made by the 
county commission for financing an immediate prelim- 
inary survey. This proposal has been endorsed by local 
chapters of the A. S.C. E., A. I. E. E., A. I. M. E., 
A. S. M. E. and other technical Associations. The 
project has also been endorsed by the county engineer 
and the State Board of Health. The system proposed 
would cost between $35,000,000 and $50,000,000. 
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CHEMICAL 


J. V. N. Dorr 
President Elect | 
Amer. Inst. Chemical Engineers 





stitute of Chemical Engineers, held December 

9th to 11th, at Atlantic City, one entire day was 
devoted to the subject of stream-pollution and indus- 
trial waste treatment problems. 

A. E. Marshall, Consulting Chemical Engineer of 
New York City, in charge of the symposium, made 
the opening remark that “the public and the press 
have become pollution conscious and since industrial 
waste treatment is primarily a chemical-engineering 
problem it was thought advisable to arrange for the 
seven papers which were to be presented on the 
subject.” 


\ the 24th annual meeting of the American In- 


PAPERS AND DISCUSSION 


“The Use and Not the Abuse of Streams” was the 
title of the opening paper read by Robert Spurr 
Weston, Consulting Engineer, Boston, Mass. 

Mr. Weston referred to the recent Supreme Court 
decisions in the Delaware and Connecticut River 
cases in which Justice Holmes said of the Delaware 
River “it is more than an amenity; it is a treasure,” 
and looking at it from that angle, streams should be 
used without being abused. He described the 
measures applied in determining the power of streams 
to assimilate wastes and stated that different degrees 
of treatment of wastes would be required for differ- 
ent circumstances—a higher degree being required 
in Summer than in Winter because of the lessened 
flow and the lower oxygen content of streams in 
Summer concurrent with the increased rates of 
oxygen depletion. While it was now possible to treat 
domestic sewage and many industrial wastes to an 
extent desired, methods had not yet been perfected 
for the economical treatment of some of our most 
damaging wastes. Much research needs to be done 
to discover a practical solution of the problem and 
that “each stream must be used for the best interest 
of all riparian owners and with due regard to the 
rights and convenience of all.” 

“The Administrative Control of Water Pollution” 
—by Thorndike Saville—Chief Engineer, North Car- 
olina Department of Conservation & Development, 
Chapel Hill, N. C. 

In reporting on Mr. Saville’s contribution justice 
can not possibly be done. It must be said that his 
paper is a masterfully prepared compendium on the 
subject of world waterways pollution and state and 
governmental relationship to the subject, means of 
control, legal aspects, etc., etc. and will constitute a 
highly valuable document for reference in future 
Investigations, legal actions and statute drafting. 





DISCUSS STREAM POLLU- 
TION AND INDUSTRIAL 
WASTES 


ENGINEERS 





Albert E. Marshall 
Chairman of Symposium on 


Stream Pollution 





Mr. Saville pointed out that the federal govern- 
ment had had two powerful weapons at its command 
which gives it indirect but none the less effective 
control over stream pollutions. One is the Treasury 
Department Standards which drinking water used on 
interstate carriers (railways, steamships, etc.) must 
meet and streams used for water supply can not be 
polluted to a degree that water purification plants 
will not safely produce from the water a product 
meeting these standards. The other is the control 
over the shellfish industry which in turn has resulted 
in treatment of wastes to render them harmless when 
emptied into shellfish growing waters. 


In discussing combined efforts toward control of 
streams, from aspects of conservation as well as 
pollution, Mr. Saville ventured four suggestions of 
administrative setups. The first would be that of 
placing entire streams and their watersheds under a 
water policy commission: the second would be the 
establishment of rivers boards such as now function 
very satisfactorily in England and Germany. Such 
boards would be subsidiary organizations to the 
water policy commissions. The third suggestion is 
the creation of a federal water policy commission 
with powers over purely inter-state matters and the 
fourth is the expansion of the U. S. Public Health 
Service work in water pollution activities. The final 
suggestion was that the American Institute of Chem- 
ical Engineers and the American Society of Civil 
Engineers establish a joint committee whose duty it 
would be to publish reports on developments in 
industrial waste treatment and to coordinate the 
many activities going forward now and later in that 
field. This in turn would prevent duplication of 
effort in certain directions. This committee, Mr. 
Saville thought, should also study the administra- 
tive control of water pollution from a national stand- 
point. 

Geo. L. Seabury, Secretary of the American Society 
of Civil Engineers, replied to President Olsen’s 
request that he give his opinion on the feasibility of 
a joint committee along the lines suggested by Mr. 
Saville. Mr. Seabury said that the A.S.C.E. would 
like to cooperate with the A.I.C.E. and that the 
establishment of such a committee seemed to be a 
practical idea susceptible of attainments. He had 
felt that civil engineers needed the help of chemical 
men in sewage and waste treatment problems more 
now than ever before. 


| Editor’s Note.—In business session the following day 
the A.I.C.E. voted to act favorably on the proposal of 
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setting up a joint committee with members of the 
A.S.C.E.to study and report on stream pollution and 
waste disposal matters. ] 

“The Sanitary Conservation of Streams by Coop- 
eration” was the subject reviewed by W. L. Steven- 
son, Chief Engineer of the Pennsylvania Department 
of Health. 

Mr. Stevenson outlined the various methods em- 
ployed to bring about improved stream conditions in 
this country, and in Pennsylvania in particular. 
Cooperation between state agencies having jurisdic- 
tion over streams and industry polluting them had 
been had during the past eight years in Pennsylvania 
and that from practical experience it had been dem- 
onstrated that this “cooperation” constitutes the 
most satisfactory method of procedure. Specific in- 
stances and “agreements” were cited to show how 
progress in stream cleansing had advanced in 
Pennsylvania and elsewhere—notably in Pennsyl- 
vania. Unfortunately he had found, however, that 
there were some municipalities and industrial con- 
cerns which would not cooperate and police power of 
the state must need take the place of the construc- 
tive work of the engineer. Mr. Stevenson referred 
to the tanning industry in Pennsylvania having spent 
$61,000 during 6 years of cooperative endeavor with 
the state sanitary water board to solve its waste dis- 
posal problems. In that same period the joint 
endeavors had cost the state $29,000 and they at 
present were studying the streams to determine what 
degree of treatment of the wastes entering the vari- 
ous streams would be required. Mr. Stevenson ex- 
plained: “As a start, only the first step in treatment 
will be installed so that its success can be determined 
or changes made, if need be, before proceeding with 
the next steps in the treatment.” Similar agreements 
have been drawn with various other industrial 
groups in the state of Pennsylvania. 


“Stream Pollution in the State of New Jersey” 
was the topic covered by Dr. Willem Rudolfs of 
New Brunswick, N. J. 

Dr. Rudolfs said that from his calculation the 
streams of New Jersey must supply 750,000 Ib. of 
oxygen daily to meet the demands of sewage and 
wastes discharged into them. He questioned the 
fairness of burdening the tax payer with the cost of 
treating industrial wastes in municipally operated 
treatment works. He had found the “measuring 
sticks” used in evaluating the strength of domestic 
sewages and their effects on streams totally inade- 
quate and sometimes actually faulty when applied to 
industrial wastes; that treatment and proper dis- 
posal of the latter required specialized knowledge 
which in many instances does not yet exist. Experi- 
mentation toward the development of practical 
treatment processes belonged in the realm of the 
industry rather than in outside agencies such as 
pollution boards, health departments, etc. He 
thought the latter might, however, assist in solving 
the problems. The volume of industrial wastes dis- 
charged into New Jersey streams is considerably in 
excess of 200,000,000 gal. daily. Dr. Rudolfs believes 
that research will be required to solve the numerous 
problems—and this within the industry itself. Un- 
fortunately at the present time there exists no effi- 
cient measuring device, such as is applicable in 
sewage treatment, to foretell to what degree most 
industrial wastes should be treated and there is 
need for much study of the whole problem. 
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“Work of the Connecticut State Water Commis- 
sion” by W. E. Wise, Engineer of the State Water 
Commission, Hartford, Conn. 

Mr. Wise said that the State Water Commission 
in Connecticut, organized in 1925, was authorized to 
order the correction of pollution of its streams, but 
in doing so, according to the law, it must at the same 
time prescribe the means by which the desired result 
can be accomplished. That requirement had neces- 
sitated much chemical and engineering research by 
the commission. The investigations made to date 
on the treatment of ferrous wastes were reviewed— 
one of the interesting points being that ferrous iron 
in acid pickle liquors had been only slowly precip- 
itated by limestone whereas after oxidization the 
iron is rapidly and completely precipitated. Other 
waste treatments discussed were those applicable to 
brass working plants, kier liquors from bleacheries 
and other textile plants, tanneries, laundries, wool 
and felt mills and others. In their work with treat- 
ments employing chemical precipitation they had 
concluded that the fill and draw method would be 
more workable and dependable for small plants than 
the use of continuous flow tanks. The irregularity in 
rates of discharge and quality of wastes had made 
the use of the fill and draw scheme preferable 
usually. 

Mr. Wise, in his concluding remarks, stated that 
it appeared hopeless to expect that profit could be 
derived in treating most industrial wastes and that 
manufacturers must clearly recognize their respons- 
ibility in improving stream conditions regardless of 
the fact that the treatment might increase produc- 
tion costs somewhat. 

In discussion it was brought out that the Con- 
necticut State Health Department functioned in 
cooperation with the State Water Commission to 
avoid duplication of efforts and possible clashing of - 
interests. It was also developed that the Connecticut 
Commission is the only anti-pollution agency in 
America that is required by law to prescribe a 
method of waste treatment for the industry. It was 
also brought out that having provided impounding 
tanks. the continuous flow method of waste treat- 
ment would prove just as effective as the fill and 
draw method. 

“Disposal of Starch and Beet Sugar Plant 
Wastes” by Professor Edward Bartow, Department 
of Chemical Engineering, University of Iowa, Iowa 
City, Ia. 

Professor Bartow reviewed the accomplishments 
in disposal of wastes from starch and beet sugar 
factories. He had found that “charity begins at 
home” so to speak and that much could and had 
been accomplished within the factories by process 
changes and alterations to conserve valuable prod- 
ucts formerly discharged in the liquid wastes. In 
the end there would be some very dilute wastes to 
be disposed of by processes most suitable to the cir- 
cumstances but that it was practical to treat these 
dilute wastes in part at least and to return the clari- 
fied water to the factories for reuse in certain opera- 
tions. Beet sugar wastes had in part been so handled, 
but the Steffen’s waste remained as quite a problem 
and is now under study at several points. In closing 
Professor Bartow emphasized the desirability of 
reducing the waste problem by keeping much of the 
now wasted material within the plant and out of the 
sewer and in addition the possible recovery of values 
from the wastes not formerly appreciated as worth 
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consideration. Any other procedure in solving waste 
problems he considered to be very poor business. 

A. E. Marshall stated that glutamic acid is being 
made from Steffen’s waste in American and is 
shipped in considerable quantity to Japan where it 
is used as a condiment but that there was not de- 
mand enough to take care of more than a small part 
of the Steffen’s waste available. 

E. B. Besselievre of The Dorr Co. presented an 
illustrated paper prepared by himself and Anthony 
Anable, of the same firm, which dealt with “Liquid 
Wastes from Industrial Plants and Their Treat- 
ment.” 

In their paper specific examples of methods and 
the equipment employed in treating various indus- 
trial wastes were covered. Mr. Besselievre made 
the warning statement that experience had shown 
that as simple as waste treatment might seem at 
first glance, many a concern has been led to embark 
on waste treatment projects without competent 
counsel and with the result that the procedure had 
proven both costly and inadequate. He enumerated 
the more important considerations to be taken into 
account when undertaking a program of waste 
treatment and said that the cost of reclaimed prod- 
ucts from wastes were generally greater than the 
market price of the same materials, and that as a 
governing principle the problem of waste treatment 
should be viewed as a remedial one without expecta- 
tion of profit. Money spent for procuring expert 
advice and counsel in waste disposal programs will 
be repaid by securing a satisfactory solution of the 
problem in a way which will be commended by 
administrative authorities. 

C. M. Baker, Engineer, American Pulp & Paper 
Association said that he believed that the proper 
solution of stream pollution lay in the industry’s 
hands largely and much could be done to curtail 
waste of products now going to the sewers. His 
own industry had benefited in that method of pro- 
cedure and now paper making materials in numerous 
instances were recovered by the return of “white- 
water” for re-use in the process. One mill had made 
a capital expenditure of $41,000 and now returned to 
the system $100,000 worth of fibre annually that had 
been going to the sewer: the water was being re- 
used over and over again. He believed that after 
the industry itself had reduced waste to an econom- 
ical minimum by recovery processes then the res- 
idual waste requiring treatment in some form might 
well be handled by the state and industry jointly. 
His experience had indicated that the matter of 
stream pollution could best be handled by the engi- 
neering staffs of state departments of health, as the 
controlling body, rather than by other agencies. 


The largest problem facing the pulp and paper 
industry remained, as always, the waste liquors from 
the sulphite pulping process in which one-half the 
weight of the original wood is contained. The-use 
of sodium sulphite rather than calcium sulphite in 
pulp production would possibly be the ultimate 
answer. In this case the soda is recovered by evap- 
oration and burning or cintering of the waste liquor 
and little or no waste enters the streams. 

Sheppard T. Powell, Consulting Chemical Engi- 
neer of Baltimore, Md., spoke briefly concerning the 
influence on processes and economic losses caused 
by industrial wastes contaminating the water supply 
used in the same plant which had polluted the 
water-way. Especially had this been noticed in 
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stream condensers at power plants. It could be 
shown that attempts to treat trade wastes in munic- 
ipal sewage works was not sound practice econom- 
ically. Mr. Powell stressed the observation that 
streams seem to be getting in a progressively worse 
condition nothwithstanding efforts made and the 
improvements reported by some State Authorities. 
Cooperation is of course desirable, but more inten- 
sive efforts are badly needed. 

Robert Spurr Weston, of Boston, added that the 
stream condition was paramount and recovery of 
secondary importance in stream cleansing programs. 
He thought that setting up of river boards had 
promise but that in the end the departments of 
health are the proper agencies to carry on stream 
pollution control work. River boards might be or- 
ganized by the state health department to function 
as a subsidiary agency. 


Vv 
Taxes and Brotherly Love 


The proposal of the council to increase water rates 
by 50 per cent and real estate taxes by 20 per cent re- 
cently met a stormy defeat in spectacular fashion at 
Philadelphia’s City Hall. 

A crusade of citizens*—(beginning as a parade of 
300° and swelling to between 10,000 and 15,000)— 
founded on determination that taxes and water rates 
should not be increased, reached its climax in a dem- 
onstration of protest staged at City Hall on Dec. 1). 
The outcome was a complete rout of the council and 
the increases in water rates and taxes were voted down. 

The outcome of no increases necessitates the lopping 
off of $13,000,000 from the city’s budget for 1932. This 
cut is now to be accomplished by a 33 1/3 per cent 
reduction in the city payroll .and corresponding 
slashes in maintenance and supply appropriations. This 
will result in a material reduction in number of em- 
ployees together with salary reductions in some 
quarters. 

More recently Philadelphia found itself unable to 
pay 25,000 of its employees the semi-monthly salaries 
due Dec. 15 and banks refused to loan the needed 
$1,700,000. Recourse has been taken to a round-about 
way of raising cash, viz—through the purchase by the 
city of some of its own unsalable bonds, using sinking 
fund money for the purpose. 

Mayor Mackey makes the press statement that the 
present situation “is an accumulation of bad financing, 
the ignoring of all signs along the way and the forcing 
(by council) of larger budgets upon my directors for 
three of the four years and short-changing the budget 
of 1931.” 

As if by other than mere coincidence, on this day of 
demonstration against increased water rates a very pro- 
nounced taste of chlorinated-phenols appeared in Phila- 
delphia’s water which was reported to have come from 
the Delaware River supply. 





*See front cover for photograph of the demonstration staged at City 
Hall—Courtesy Philadelphia Record. 
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LANCASTER, O., TO INSTALL ZEOLITE WATER SorFT- 
ENING.—Chas. P. Hoover, Chemical Engineer of 
Columbus, O., has been retained by the City of Lan- 
caster (Walter Groff, City Engineer) to draw up plans 
and specifications for a water softening plant. The 
Zeolite process will be used. 
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FILTRATION PLANTS 


A Section Dealing with Their Design, Construction and Operation 


Conducted by JOHN R. BAYLIS, Associate Editor 
Physical Chemist, Bureau of Engineering, Chicago, II. 


THE USE OF CHARCOAL AND ACTIVATED 
CARBON IN WATER TREATMENT 


Part 4: Present Use of Activated Carbon 


in Water Treatment 


, NHE early history of the use of charcoal in water 
treatment, and a discussion of the development, 
manufacture and characteristics of activated car- 

bon have been given in previous articles. This article 
will deal largely with the use of activated carbon at the 
present time. It was stated in the first article of the 
series that even though there have been attempts to 
use charcoal and bone char in municipal water plants 
years ago the materials used at that time did not prove 
successful. Bone char has been used in small filters 
for perhaps a hundred years, and many such filters will 
be found at the present time in localities where the 
water is not filtered, or where the water after filtration 
is not very palatable. One type of such filter used 
quite extensively for homes has a hollow stone filled 
with bone char. The water passes through the stone 
for clarification, then through the granular carbon. The 
writer has interviewed a few who have used such filters, 
and they report that they are very successful if the 
bone char is changed fairly often. 

It is not the purpose of this article to discuss house- 
hold or other small filters, and the use of bone char 
within recent years is mentioned largely because such 
filters have served to keep the public acquainted with 
the purifying qualities of such materials. No water 
works will meet with objection from the public to the 
use of animal or vegetable charcoal, for the public has 
heard of the purifying qualities of charcoal. Objec- 
tions to the chemical treatment of drinking water have 
almost disappeared, and the advantage of using some- 
thing that meets with public favor is not so great now 
as it would have been some years ago. It is believed, 
however, there is no expenditure the water works may 
make that will receive more ready approval by the pub- 
lic than the use of activated carbon for improving the 
taste of the water. 

Beginning of the Use of Activated Carbon in Water 
Treatment.—The use of lignite, both raw and carbon- 
ized, by the Candy Filter Company of England for de- 
chlorination 20 to 15 years ago did not attract much 
attention, though the process is reported to have been 
successful. Watzl* states that the De-Chlor Process has 
been used by the Royal Borough-of Windsor, Reading, 
Southcote, Truro, Monmouth, and Newport, England. 


He reports receiving an official communication from the 
Borough of Reading dated June 27, 1928, stating that: 
“The filters at Southcote are still in active operation 
and ... that their efficiency is unimpaired after 18 years 
continued working.” Truro, according to Watzl, has 
used the De-Chlor Process since 1911. The Candy 
Filter Company later patented the use of raw lignite,’ 
stating that it was more effective for dechlorination 
than the carbonized material. 


Probably the next attempt to use carbon for dechlo- 
rination was by Oscar and Rudolf Adler, of Karlsbad, 
Czechoslovakia. They applied for a patent on the proc- 
ess in Czechoslovakia, July 15, 1925, which was granted 
June 13, 1927. Patents have now been granted to the 
Adlers in England* and the United States‘ on their proc: 
ess of treating water. They superchlorinate the water 
and then dechlorinate it by passing the water through 
a bed of active carbon. The main claim in their patent 
is that the carbonized materials used prior to their in- 
vention adsorbed the chlorine ions and soon became 
saturated with the adsorbed ions arid would no longer 
remove the free chlorine from water, unless the carbon 
was treated in some manner to remove the adsorbed 
chlorine; whereas the active carbon they use converts 
the chlorine to hydrochloric acid and continues to be 
effective as a dechlorinating agent for a long time. The 
writer has proven quite conclusively in experiments 
which have not as yet been published that carbonized 
materials similar to those used years ago for dechlori- 
nation does convert the chlorine to hydrochloric acid. 
Regardless of whether the Adlers can sustain their pat- 
ents, it is evident that they done much to again start 
interest in the use of carbon for water treatment in 
Europe. 

R. Adler,’ in 1928, described their process of puri- 
fication and sterilization of water. A large amount of 
chlorine will result in completely sterile water and will 
result in the removal of organic matter, iron and man- 
ganese. The excess chlorine may be removed by pass- 
ing the water over active carbon which converts the 
residual chlorine to hydrochloric acid. From time to 
time the carbon must be washed with water containing 
sodium carbonate to remove the organic materials. 


Dr. Adler visited the United States in the summer 
of 1927 and was able to induce the city of Cleveland, 
O., to make some tests in August and September of that 
year on his process, using a small dechlorinating equip- 
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ment. To obtain more specific information on the pos- 
sibilities of carbon for chlorine and phenol removal, the 
city of Cleveland constructed a small experimental plant 
at the Baldwin Ave. filtration plant, reported to have a 
capacity of about 300,000 gal. daily. The plant was 
operated under the direction of Joseph W. Ellms. It 
was put in operation in February, 1928. Most of the 
materials used were prepared from anthracite coal, peat, 
paper mill sulphite wastes, synthetic bone char, and ac- 
tivated coconut char. The Cleveland work was never 
published, though it is generally known that Mr. Ellms 
did not recommend the use of carbon for Cleveland. 
The experimental work at Cleveland was carried on 
quite actively during 1928 and the early part of 1929. 

Watzl’ read a paper before the Water, Sewage and 
Sanitation Division of the American Chemical Society 
held at Swampscott, Mass., Sept. 13, 1928, on “Super- 
chlorination and Subsequent Dechlorination Over Car- 
bon for Municipal Water Supply.” He termed his 
process the “American De-Chlor Process.’” Watzl sug- 
gested that the rate of passing the water through the 
carbon beds may be as high as 12 times that of cus- 
tomary rapid sand filtration rates. To the writer, it 
seems evident that such a high rate would not give sat- 
isfactory results and is not the most economical means 
of utilizing activated carbon in water purification plants. 

Credit should be given to the officials of the Cleveland 
water purification plant for the pioneer work in this 
country on the use of activated carbon for the removal 
of chlorine and phenol from water. It is not believed, 
however, that the Cleveland work would have attracted 
sufficient attention to start the use of activated carbon 
in this country had no other work been undertaken. 


The Chicago Experiments.—Chicago, in December, 
1927, experienced probably the most disagreeable chlo- 
rophenol taste in the drinking water that has ever oc- 
curred in a large water supply. This was a few months 
before the Chicago Experimental Filtration Plant was 
pit in operation. Work was under way in the labora- 
tory on filtration experiments and on methods for mak- 
ing quantitative phenol determinations at the time the 
very disagreeable chlorophenol taste occurred. No ef- 
fort was made at that time to find a method of remov- 
ing the phenol, but accurate measurements of the 
amount of phenol that was in the water were made. 
While the taste was still quite pronounced, a newspaper 
report from one of the chemists of Swift & Company 
stated that the taste could be removed by adding char- 
coal to the water. 

Shortly afterwards we began to give consideration 
to methods of removing phenol from water. Charcoal 
was added to a sample of water containing phenol with 
considerable improvement in the taste. Due to details 
of getting the experimental plant in operation, experi- 
ments on the use of charcoal for phenol removal were 
not started very actively until March 6, 1928. Wood 
charcoal, not activated, was added to a glass tube about 
15% in. inside diameter to make a bed about 24 in. in 
depth. Water containing 0.045 p.p.m. of phenol was 
passed through the bed of material at about 2 gal. per 
Square foot per minute. The first few liters that passed 
through the bed had the phenol reduced to 0.004 p.p.m., 
but the amount in the filtrate gradully increased, until 
after a month of service the amount removed by the 
charcoal was only about 60 per cent. 

It was then decided to try other carbons, and the 
glass tube unit was filled to a depth of 24 in. with a 
mixture of bone char and Hydrodarco. The reason 
for mixing the two materials was that we did not have 
sufficient of either on hand to fill the tube to the de- 
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sired depth. Experiments with this unit were started 
June 1, 1928, passing water through the bed of carbon 
that contained 0.100 p.p.m. of phenol. The phenol was 
removed completely, even though the concentration of 
phenol was increased quite materially as the test con- 
tinued. On June 14, 1928, the writer visited Cleveland 
and was told that they were investigating activated car- 
bon for chlorine and phenol removal. This is the first 
he was aware of other experiments on active carbon 
being under way. Up to this time the writer had not 
given thought to the use of active carbon for dechlo- 
rination. 

The writer’s experiments on removing objectionable 
taste-producing substances from water with active car- 
bon were very encouraging, and were made more exten- 
sive. As soon as the glass tube units indicated that 
active carbon had possibilities in water treatment for 
taste and odor removal, a larger unit (10 sq. ft.. sur- 
face area) was put into service, Dec. 28, 1928. This 
unit was capable of passing 28,800 gal. of water per 
24 hours at a rate of 2 gal. per square foot per minute, 
and was regarded as being large enough for reliable 
experiments. The writer already has published two 
articles’ on the experiments which have been under way 
on active carbon. It is believed that publication of the 
first article in June, 1929, was largely responsible for 
stimulating interest in the use of activated carbon for 
taste and odor removal in the United States. 

Use of Activated Carbon in Europe-—Experimental 
work on the use of activated carbon, other than promo- 
tion of the Adler patented process, appears to have been 
started in Europe about the same time experiments 
were started in America. An article in Water and 
Water Engineering, September, 1930, states that: 
“More than two years ago, Dr. Sierp, of the Rhur 
Union, and Mr. Heinz, the director of the Hamm water- 
works, carried out laboratory experiments with the ob- 
ject of getting rid of the unpleasant taste of chloro- 
phenol. The small scale experiment turned out so 
favorably that they went on to experiments on a prac- 
tical scale, which were so successful that it was decided 
to purify the whole of the drinking water of the town 
of Hamm with active carbon. Early last year an active 
carbon filtration plant was installed.” The capacity of 
the Hamm plant is. about 25,000 cubic meters, or about 
6.6 million gallons daily. The filter contains about 6 
tons of “Hydraffin II,” a product manufactured by the 
Carbo-Norit-Union. Operation of the.Hamm plant has 
been described by Imhoff and Sierp.’ 


The writer wishes to state that his information on 
the use of activated carbon in Europe is quite meager, 
and the few references given probably cover only part 
of the places where activated carbon has been tried. 
Krob and Gruschka’ describe the new Elbe water plant 
at Aussig. This was one of the first plants to use the 
Adler system of high chlorination followed by dechlo- 
rination by passing the water through beds of active 
carbon. The addition of alum or iron sulphate is fol- 
lowed by chlorination and settling, and the water is 
then filtered through rapid and slow sand filters. The 
water is again chlorinated and passed through Depurit 
active charcoal filters. The charcoal is regenerated with 
soda ash [Na,CO,] solution at monthly intervals, and 
by occasional steaming. Water treated in this manner 
has no taste, color or odor. 

Sartorious and Ottemeyer” describe interesting ex- 
periments on the removal of disturbing substances in 
drinking water by activated and unactivated carbon at 
the Westphalian Wilhelms University. Experiments 
were conducted in tubes 3 cm. in diameter and about 1 
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meter long. The depth of the layer of carbon particles 
was about 20 cm., and the flow took place in an upward 
direction. Wood charcoal, coke, and activated carbon 
were tried. All three kinds of carbon showed the abil- 
ity to remove chlorine; coke the least, simple charcoal 
much more, and activated carbon tremendously. Re- 
generation of the saturated carbon by means of steam 
was easily and completely accomplished in-the case of 
charcoal, partly in the case of coke, and to a consider- 
able extent in the case of active carbon. The removal 
of phenol and chlorophenol is very much harder than 
dechlorination. Charcoal and coke have no effect wor- 
thy of note, but activated carbon is effective. 


Link” gives an account of the use of active carbon 
in the water supply at Stuttgart. Part of the supply 
used as a peak-load and emergency source is highly 
polluted. High chlorination is used to insure steriliza- 
tion. After filtration an Adler Mutonator (active char- 
coal filter) is used to remove the excess chlorine and 
chlorine compounds. Chlorinated sodium carbonate 
solution is used to regenerate the charcoal, and this is 
followed by a treatment with calcium chloride. Link 
also describes the Adler-Diachlor-Mutonit process of 
high chlorination to utilize the oxidizing and decom- 
posing powers of the chlorine to remove iron, man- 
ganese, humic substances, and substances causing odor, 
taste and color. The water is then dechlorinated with 
carbon. 


So far as is known very little powdered activated 
carbon has been used for water treatment in Europe. 


Use of Beds of Active Carbon in America.—At the 
present time only two municipal water supplies have 
beds of activated carbon for taste and odor removal— 
Bay City and Dundee, Mich. The plant at Bay City 
filters several million gallons of water daily. The sand 
was removed from one of the filters and it was filled 
with 24 in. of Hydrodarco. When the filtered water 
has a taste it is pumped through the Hydrodarco unit. 
Harrison” states that the plant is working satisfactorily. 


The plant at Dundee, Mich.,” is a small water soften- 
ing plant. The water from the clear water reservoir is 
pumped through a bed of Hydrodarco before going to 
the distribution system. The Hydrodarco unit is lo- 
cated on the pressure side of the pumps somewhat like 
a pressure filter. The rate of passing the water through 
the carbon unit is fairly high, and it probably would 
not take care of very highly polluted water. 


There are a number of active carbon units in use in 
private plants where it is essential to have very pala- 
table water. Hotels, restaurants, bottling plants, can- 
ning plants, and other such plants frequently use carbon 
beds for improving the taste of the water where the 
municipal supply is not always palatable. It seems evi- 
dent that the use of beds of granular carbon will in- 
crease quite materially as soon as it has been demon- 
started that the cost is not excessive. So far the only 
bed of granular carbon that has been run under ideal 
conditions over a fairly long period is a bed of Hydro- 
darco at the Chicago Experimental Filtration Plant. 
This bed had been in continuous service for 3 years on 
the 28th of December, 1931. Sixty-five thousand gal- 
lons of water per pound of carbon had passed through 
the bed up to the end of the 3-year period. The Chi- 
cago water is not highly polluted with taste-producing 
compounds, but the water at the experimental plant is 
frequently artificially polluted with waste products from 
certain types of industries and this has thrown a load 
on the carbon unit in excess of what it would have had 
to handle naturally. The bed is still effective, though 
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it is believed to be nearing the point where it should be 
revivified, 

Norcom and Dodd” report a very interesting series 
of experiments on the use of activated carbon in remoy- 
ing tastes and odors from the Delaware River water 
at Chester, Pa. The odors most frequently encountered 
were caused by oil refineries, paper mills, chemical 
plants, and organic matter of domestic origin. Small 
filters of 4-in. glass tubing and 8-in. cast iron pipe were 
used. The beds of carbon were 30 in. in depth. Gran- 
ular Nuchar, Darco and Minchar were used in the ex- 
periments. Best results were obtained with Darco— 
(now known as Hydro-Darco). Norcom and Dodd 
state that under the conditions of the experiments it 
appears that a 30-in. bed of Darco operating on filtered 
water at a rate of 2 gal. per square foot per minute 
will remove all appreciable odor for about one year 
without regeneration. The passage of steam through 
beds of Darco and Nuchar so as to maintain a boiling 
temperature for about % hour will remove a quantity 
of the substance which has been adsorbed by the carbon. 

Goudey” has experimented with the use of activated 
carbon on reclamation of treated sewage at Los An- 
geles, Calif. After the sewage has gone through the 
usual sewage treatment process the water is superchlo- 
rinated, coagulated with ferric chloride, passes through 
settling basins, and is then filtered with very coarse 
grained sand filters and passed through a bed of Darco 
(Hydrodarco). The final product compares very favor- 
ably with the Los Angeles aqueduct water. 

Behrman and Crane” have given consideration to the 
mechanical handling of granular activated carbon. They 
show that the carbon units may be placed underneath 
the sand filters if desired, producing what may be called 
a 2-story filter. This takes up the least space and 
probably is the cheapest arrangement of the carbon 
units. They also show that if there is a space of 8 to 10 
ft. underneath the filters, as is often the case, the car- 
bon units can be located underneath existing filters. 


Use of Powdered Activated Carbon.—Decidedly the 
most extensive use of activated carbon in water treat- 
ment in America at the present time is in the powdered 
form. Spalding” was the first to use the powdered ma- 
terial. He presented a paper before the New York 
Section of the American Water Works Association in 
May, 1929, describing laboratory experiments on the use 
of powdered Nuchar in removing fishy and swampy 
odors, and in removing phenol and aldehol. In a sup- 
plementary note, Spalding states that No. 2 Nuchar was 
used in the plant of the Hackensack Water Co. at New 
Milford, N. J., over a period of 23 days during March, 
1930. The raw water contained an odor characterized 
as distinct fishy due to asterionella, dinobryon and uro- 
glena. 1.2 parts per million of the Nuchar removed 
the odor entirely. The carbon was applied to the coag- 
ulant mixing chamber through a chemical dry feed 
machine with ejector discharge. 

The successful use of activated carbon by the Hack- 
ensack Water Co. for taste and odor removal led others 
to try the powdered material. Stern” set up a minia- 
ture rapid sand filter in the laboratory of the Ham- 
burg, N. Y., filtration plant and experimented with pow- 
dered activated carbon for removing tastes and odors 
produced by micro-organisms. He found that the pow- 
dered material was effective in removing objectionable 
tastes, and that the amount required was very small. 
The carbon was then used in the plant, being applied 
directly to the filters. About 1.5 p.p.m. was effective 
in removing a musty taste which was thought to be 
due to spirogyra. Stern states that since powdered car- 
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bon costs so little it is being applied continuously to the 
water, even though there was no persisting unpleasant 
taste in the water. 

Trowbridge” used powdered Nuchar to remove 
phenol from the South Pittsburgh Water Co.’s supply 
when there was an accidental spill of phenol into the 
Monongahela River by a by-product coke plant in Octo- 
ber, 1930. Samples of the water at the intake showed 
that phenol was present for several days, while the efflu- 
ent of the filtration remained free from taste and odor. 
The powdered activated carbon was added to the raw 
water, and the water was then coagulated and filtered 
in the usual manner. Trowbridge stated that Nuchar 
for taste and odor removal has been tried in six of the 
plants of the American Water Works & Electric Co. 
during recent months. Experiments at the city of New 
Castle Water. Co. indicated that less carbon was re- 
quired by applying it to the water as the water goes 
to the filters. The use of 2.6 p.p.m. of Nuchar pro- 
duced water free from taste and odor. 

Pirnie,” in reviewing present experience with pow- 
dered activated carbon at 15 plants, states that the pop- 
ular method of applying the powder is to run it through 
a dry feed machine into a hopper where water is added 
and a water eductor picks up the mixtures and forces 
it through a pipe or hose to the point of application. 
The material is applied at various points in different 
plants from the raw water pump suctions to the water 
on top of the filters. Pirnie believes that the most inti- 
mate contact between powdered activated carbon and 
the water can be secured by adding the carbon to the 
applied water at some point between the coagulation 
(settling) basins and the filters. In discussing Pirnie’s 
paper, Stuart gives a resume of the use of Nuchar in 
several plants. 0.7 p.p.m., costing 30 cents per m.g., was 
used at Hamburg, N. Y.; 3.3 p.p.m., costing $1.35 per 
m.g., was used at New Castle, Pa.; 0.8 p.p.m., costing 
39 cents per m.g., was used at Olean, N. Y.; 1.6 p.p.m., 
costing 78 cents per m.g., was used at Washington, 
Pa.; and 1.7 p.p.m., costing 70 cents per m.g., was used 
at Morgantown, W. Va. 

Fitzgerald” describes the use of powdered Nuchar at 
Norfolk and Newport News, Va. Attempts to remove 
the taste and odor caused from algae at Norfolk by 
heavy prechlorination, aeration, and ammoniation of the 
raw water, were not completely successful. 1.5 parts 
per million of carbon, costing 62.5 cents per million 
gallons, removed the taste and odor. At Newport News 
it became necessary to take water from a lower level 
of the storage reservoir, and this water had a very dis- 
agreeable taste and odor. 1.7 parts per million of car- 
bon added to the water just prior to filtration removed 
the taste and odor. The cost of the treatment was 
about 70 cents per million gallons. The treatment at 
Newport News has been described more in detail by 
Dugger.” 

Waring™ gives a list of 31 cities which have tried 
activated carbon for taste and odor removal. He states 
that the Ohio River Board of Engineers (comprising 
the chief engineers of the State Health Department in 
the eleven Ohio River states) recommended that every 
Ohio River filtration plant should be equipped for both 
the ammonia-chlorine treatment and activated carbon 
treatment in order to successfully cope with possible 
phenolic or other taste producing substances present in 
the Ohio River water. 

The writer is reliably informed that more than 150 
water treatment plants in the United States have used 
activated carbon during periods of bad tasting water, 
and that a few of the plants are using powdered car- 
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bon regularly whether the water does or does not have 
an objectionable taste. 

The Future for Activated Carbon.—The use of acti- 
vated carbon for removing objectionable tastes and 
odors from water at the present time indicates its ex- 
tended use in the future, unless some cheaper and sim- 
pler means of removing tastes and odors is found. Just 
as soon as it was known that activated carbon would 
remove chlorinous tastes and tastes made more pro- 
nounced by the addition of chlorine to the water, it 
was found that ammonia could be used to prevent such 
tastes. This has eliminated the need for using active 
carbon in waters where chlorinous tastes only were the 
cause of complaints. It is believed that considerably 
more than one-half of the public water supplies which 
come from surface sources have objectionable tastes 
and odors of natural origin occurring often enough to 
justify treatment of the water for their removal. It is 
in these plants that activated carbon very likely will 
be used quite extensively in the future. 

The fact that active carbon is effective in removing 
almost any kind of taste and odor likely to be present 
in water should make it particularly attractive for water 
works use. It is safe to say that active carbon in water 
treatment has come to stay, and that its use will increase 
rapidly. Filtration plant operators who fail to make 
use of some effective means of eliminating objection- 
able tastes and odors when they occur are negligent of 
the wishes of the water consumers. In some instances 
money may not be available for taste elimination, but 
such instances are believed to be very few. The failure 
to properly treat water for its clarification and pala- 
tableness merely to save in operating cost is the kind 
of economy the people do not want. 
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Four States Section A.W.W. A. Meets 
in Philadelphia 


On Dec. 11th, the Four States Section of the A. W. 
W. A. held a luncheon meeting at the Bellevue-Strat- 
ford Hotel in Philadelphia at which Chairman L. Van 
Gilder, Engineer-Superintendent of the Atlantic City 
Water Department presided. Arrangements were in 
charge of Secretary Chas. H. Becker and eighty-five 
attended. 

After the luncheon H. S. R. McCurdy, Chief 
Engineer of the Philadelphia Suburban Water Com- 
pany, presented an illustrated paper describing “The 
Springton Dam and Reservoir on Crum Creek,” which 
is one of the several sources supplying the purification 
works of the company. 

The dam, completed in the Spring of 1931, is of the 
earth fill type with a concrete core wall—having a con- 
crete spillway at one end. The discussion which fol- 
lowed revolved around the features of rip-rap work on 
the slope of this and other dams. 

The next annual meeting of the Four States Section 
will be a two-day meeting to be held at Atlantic City, 
N. J., during the latter part of May or early in June— 
a definite date to be decided. 

The following were present at the Philadelphia 
meeting : 


Activated Carbon at Bay City’s Filtra- 
1388-92, Sep- 


et 
Jou. Am. Water Works Assoc., 23: 


Water Softening and Purification 
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Reinicker, L. T., Delaware Valley Utilities Co., Philadelphia, Pa. 

Rode, Louis, Supt. of Meters, Wilmington, Del. 

Russell, Joseph A., Philadelphia, Pa. 

Sigmund, Merle H., Town Engineer, Newark, Del. 

Schnabel, Bureau of Water, Allentown, Pa. 

Stompler, O. F., Langhorne Spring Water Co., Langhorne, Pa. 

Swaab, S. M., Consulting Engineer, Philadelphia, Pa. 

Story, I. F., Wilmington Water Co., Wilmington, Del. 

Strohmeyer, Jos. S., Water Department, Wilmington, Del. 

Tolson, Albert, Supt. of Filters, Philadelphia, Pa. 

Trumbone, F. J., Atlantic City Water Department, Pleasant- 
ville, N. J. 

Van Gilder, Water Department, Atlantic City, N. J. 

Van Loan, Water Department, Philadelphia, Pa. 

Van Sciver, Harry B., Water Department, Wilmington, Del. 

Van Trump, S. N., Wilmington Water Dept., Wilmington Del. 

Wagner, Edwin, Water Works, Downington, Pa. 

Walker, eee, S., Consulting Engineer, Philadelphia, Pa. 

Weber, John S Trenton, N. J. 

Wertz, C. F.. Fuller & McClintock, Philadelphia, Pa. 

Weston, R. S., Consulting Sanitary Engineer, Boston, Mass. 

Wills, W. C., Deputy Chief Engineer, Wilmington, Del. 


CORPORATE MEMBERS 


McConnell, F. F., Bethlehem, Pa. 
Reichard, William H., Bethlehem, Pa. 
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ASSOCIATE MEMBERS 


Acker, Joseph D., R. D. Wood & Co., Philadelphia, Pa. 

Arnold, V. E., Phoenix Meter Corp., New York, N. Y. 

Atwell John L., A. P. Smith Manufacturing Co., E. Orange, 
N 


Baker, Charles T., R. D. Wood & Co., Philadelphia, Pa. 

Becker, Charles H., R. D. Wood & Co., Philadelphia, Pa. 

Buttenheim, Edgar J., American City Magazine, New York, 
te 


Cambridge, W. B., Hersey Manufacturing Co., New York, N. Y. 

Case E. D., The Pitometer Co., New York, N. Y. 

Canton, E. J., Badger Meter Mfg. Co., Baltimore, Md. 

Dawson, F. H., Darling Valve & Mfg. Co.. Williamsport, Pa. 

Hayes, Jos. A., Neptune Meter Co., New York, N. Y. 

Howard A. C., Wailes Dove-Hermiston Corp., Philadelphia, Pa. 

Hubley, B. D., Hersey Manufacturing Co., Philadelphia, Pa. 

Kinney, J. B., Wallace & Tiernan Co., Inc., Philadelphia, Pa. 

Kraft, Fred A., Pittsburgh Meter Co., New York N. Y. 

Lame, E. J., R. D. Wood & Co., Philadelphia, Pa. 

Mann, Karl M., Water Works Engineering, New York, N. Y. 

Marshall, William, Mathieson Alkali Works, Inc., New York, 
es 


McKagne, John J., National Meter Co., New York, N. Y. 
McKay, George, Jr., Leadite Company, Philadelphia, Pa. 
Noonan, D. F., Badger Meter Co., New York, N. Y. 

Pleibel, A. F., R. D. Wood & Co., Philadelphia, Pa. 

Sites, K. G., Hydraulic Development Co., New York, N. Y. 
Turner, C. D., Wailes Dove-Hermiston Corp., New York, N. Y. 
Turner, R. W., Rensselaer Valve Co., New York, N. Y. 
Warde, John S., Rensselaer Valve Co., New York, N. Y. 
Weir, J. M., Leadite Company, Philadelphia, Pa. 

Wirtz, George L., Atlas Mineral Products Co., Mertztown, Pa. 
Wood, Alan A., Builders Iron Foundry, Philadelphia, Pa. 
Wood, T. V., Leadite Co., Philadelphia, Pa. 
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Practical Methods of Procedure 


By E. H. RUEHL 


City Manager, 
Bluefield, Va. 


66 O Meter or Not to 
| Meter,” that is the 
question. 

Those of you gentlemen 
who have, and I know some 
have, gone through the 
problem of making initial 
installation of water meters 
in your community know 
what significance these few 
words can have and just 
what discussions can be 
caused thereby. 

However, metered water 
service is being acknowl- 
edged more and more as 
being the best all around 
method of distributing th 
indispensable commodity, WATER. This is especially 
true since the unprecedented drought of 1930 and I am 
sure that if more communities were metered at that 
time the effects of t!e drought would have been less 
severe due to the lessened wastage of water. 

There are many gcod reasons why water services 
should be metered, a few of which are: 

(1) It is the fairest way of selling water as all 
customers pay in proportion to their respective 
consumptions. 

(2) The water department or company has a pretty 
good check on the amount of water sold and 
by comparison with readings of a master meter 
can better establish losses and leakage and 
thereby reduce waste in the system in general. 

(3) Leaks in consumers service lines can better be 
located. 

(4) Knowledge of the various water consumptions 
is essential in establishing equitable water rates 
and the only way in which this information can 
be obtained and analyzed is by metering of 
ALL SERVICES. 

In some cases, especially in the municipally owned 
plants, there are certain institutions such as schools, 
hospitals and the like that are supplied with water 
without charge and these should be metered and read 
regularly to get the full benefits of 100 per cent 
metering. 


E. H. Ruehl 


(And here let me digress a little to state that the 
words municipally owned are generally a misnomer as 
in the majority of cases the municipality has a large 
obligation in the form of outstanding bonds and the 
only part that is really municipally owned is the amount 
covered by bonds purchased back or some such similar 
item. This is mentioned here because in the munici- 
pally operated plants we are so often confronted with 
the statement that the people own the plant and for 
this reason they should have all the water wanted for 
some flat rate that is nowhere commensurate with the 





cost of producing the water, the fixed charges being 
lost sight of entirely. 

(5) It has been proven that as meters are installed 
that consumers’ wastes have been reduced and 
this in turn effects economies in the amount of 
power required to pump, if it be a pumping 
plant, and in treatment costs, which are getting 
higher and higher every day. 

(6) As the water requirements of the city are kept 
within bounds and more or less controlled the 
size of the treating and pumping plants and 
storage and distribution systems are kept to a 
minimum, thereby keeping capital investment 
to a minimum as well as the necessary interest 
and sinking fund charges which all result in 
keeping of the water rates at the lowest possible 
figure. 

(7) As the time will most likely come when sewage 
treatment will become necessary in a good many 
places the lowering of the water losses and 
wastes will redound to the town’s advantage in 
requiring a plant of smaller capacity than would 
be necessary if water usage and wastage were 
uncontrolled. 

With all these reasons in favor of metering the only 
ones against it are generally found to be caused by 
selfish motives wherein certain customers may want to 
use unlimited quantities of water without paying a just 
price therefore. This can be overcome in a great many 
cases by explanation, and in spite of the fact that 
many may be adamant at first good results are usually 
obtained. 

Another argument against metering is sometimes set 
forth in that it is claimed that sanitary conditions will 
not be maintained if water usage be curtailed due to 
the installation of meters but it has been shown, (and 
I believe that some of the sanitary engineers present 
here today will bear me out in this) that for all pur- 
poses about 25 gal. per capita per day is all that is 
absolutely necessary. Under any ordinary rate the cost 
for this requirement for the average family for an en- 
tire month would be modest, in most cases less than 
the cost of one filling of the gasoline tank of the 
automobile. 

It can therefore be seen that metering is beneficial 
to both the municipal plant or privately owned company 
as well as to the consumer, since it contributes a means 
of compiling equitable rates and keeping bills to a 
minimum. 

OWNERSHIP AND LOCATION OF METERS 

The foregoing paragraphs constitute a generalized 
statement. Since the type of meter and location of 
meter setting is governed to some extent by geograph- 
ical location and local conditions, the remarks that are 
to follow must of necessity be confined more or less 
to a particular section and will apply to Virginia—more 
particularly the western part where the writer has been 
located for the last several years. 

The ownership and location of the water meter are 
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two subjects on which divergence of opinion exists. 
In the writer’s opinion the meter should be owned by 
the water department or company (being charged to 
capital account) and all maintenance should be done 
by the owners and charged to operating costs. In Vir- 
ginia the meter setting just inside the curb line offers 
so many advantages over other locations that these 
readily outweigh any disadvantage in the nature of a 
small additional installation cost should this be the case. 
In a good many houses in this section of the country 
there are no basements in which to locate a meter. 

Although there may be a large number of snows dur- 
ing the winter, especially in the more mountainous sec- 
tions of the State, they are not very deep and do not 
as a general rule remain on the ground for any length 
of time. Snows, therefore, do not adversely affect any 
operation that might be necessary in connection with 
the curb setting of meters if properly installed. 

The advantages of such outside setting, located in the 
sidewalk space are in general as follows: 

(1) Meter reading is greatly facilitated due to the 
fact that the reader never needs to wait for a 
response from the householder on knocking, 
and should the party be absent it would neces- 
sitate making another trip to get the meter read- 
ing if the meter were located inside the house. 
The distance the meter readers have to walk is 
lessened when outside settings are used and this 
in turn permits more meters to be read per day. 
The meter is always accessible to water depart- 
ment employees for reading, inspecting, testing 
and repairing. 

The danger of the meter readers and other 
water department employees from attacks from 
vicious dogs is eliminated. 

The chance of unauthorized persons entering 
the house in the guise of water-works em- 
ployees is greatly eliminated. 

Chance of the meter being covered up by rub- 
bish, coal, kindling wood, etc., is done away 
with when the outside setting is used. 

More accurate readings can be procured when 
outside settings are used because of better 
lighting outside than generally exists in base- 
ments, under porches or other places where 
meters might be set. 

The line of separation between the water de- 
partment and property owners’ liability is 
clearly defined and there is not much chance of 
unauthorized connections being made behind the 
meter. 

In case of necessity of cutting off the water for 
nonpayment of bills there can be no dispute as 
to entering the premises if the meter and con- 
trol are located at the curb line. 

The outside setting should be in a locked box 
and as it is below the ground is not so apt to 
be tampered with as would a setting in a more 
conspicuous place not protected by a box. 

Less danger of damage to the meter by hot 
water exists if set at the curb. 

Danger from freezing is practically eliminated 
in a well set meter and in case of fire in the 
building supplied, the meter is not in danger 
of being destroyed. 

In view of all these reasons the writer is of the 
opinion that the entire meter setting, including the 
necessary cut-off valve, should be located in the side- 
walk space behind the curb line, and that the water 
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department’s or company’s maintenance and obligations 
should stop at the customer’s side of the meter. 


Type OF SETTING 


The following remarks apply to the smaller size 
meter up to 1 in. and when larger sizes than this are 
used the conditions must be studied separately and 
settings made to suit. 

It is realized that a properly set meter, although not 
always the cheapest, will receive more attention in gen- 
eral from the water works operatives and in turn pay 
higher returns to the department. 

It is a good plan to set the meter in a yoke with at 
least a control valve at the inlet side, although some 
prefer valves at both the inlet and outlet sides. This 
does away with the customary curb stop and box. 

The meter in its yoke, and with the control valve, 
should be set in an earthenware, concrete or iron box 
with sufficient clearance between the risers, if they be 
used, that the cold ground outside cannot cause the 
water in the pipes or meter to freeze. A type of box 
that has proven very satisfactory in our section of the 
country is one 18 in. in diameter and 24 in. deep with 
side slots at the lower end to accomodate the varying 
depths of the service pipe. The latter, we feel should 
be about 24 in. below the ground. 

It is important that a lid be provided that fits the 
top of the box tightly, preferably being locked on, with 
some kind of a locking device. If the lid is fastened 
on there will be no circulation of air in the box and 
consequently no danger from freezing. Another advan- 
tage is that if the lid is kept on tightly there is less 
danger of persons tampering with the meters or of 
pedestrians catching their feet in the hole with a pos- 
sible damage suit resulting. 

It is also very important that the bottom of the box 
extend below the maximum frost line so that the warm 
air from below can rise up around the meter and risers , 
and keep the atmosphere in the box well above freez- 
ing. In extreme cases it has been found that a smaller 
tile pipe about 8 in. in diameter put vertically into the 
ground below the bottom of the regular box to reach 
warmer levels overcame freezing troubles by admitting 
warmth from below. 

METER READING 

In the writer’s opinion meters should be read monthly 
if this is possible as by so doing a closer touch is kept 
on losses and wastes and due to the visiting of each 
meter every thirty days the stopped meters and other 
irregularities can be more effectively dealt with. In 
case a customer has a leak he can be notified within 
a reasonable time if the meters are read monthly, but 
if they are read say quarterly the amount of leakage 
passed will more likely be an appreciable amount and 
cause some disagreeableness when an attempt is made 
to collect the bill. 


RECENT EXPERIENCES AT BLUEFIELD, VIRGINIA 


If you will pardon personal experiences it may be 
of some interest to tell how the Town of Bluefield re- 
cently attacked the problem of setting 700 meters at 
the rate of something like 100 per week. This was 
carried on as follows: 

A work sketch was first made up and the various 
kinds of equipment decided on. After the meters, 
yokes, boxes and covers were ordered out, some fig- 
ures were made up giving the length of pipe to be cut 
from the service to allow for elbows, yoke, valve, etc., 
and the vertical distance that the cover, meter, yoke 
and fittings required was figured and each made into 
a constant. 
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Actual installation started with several men digging 
holes, located from the curb boxes wherever possible, 
in a certain well defined section so that one foreman 
could keep all things going. Two men, both of whom 
had had some previous pipe fitting experience, were 
formed into a “gang” and given instructions how to 
set the meters and they then worked together for about 
4 day. These men then were given a helper each and 
two setting “gangs” were formed and these two helpers 
were in turn given helpers and four setting “gangs” 
were formed in a few days and carried the work 
through, with as many men as it was necessary to pre- 
pare the holes ahead of them. 


TooLs REQUIRED 


Each of these setting gangs of two men each was 
furnished with a ratchet die holder and one-half and 
three-quarter in. dies, a hack saw, two 10 in. Stillson 
wrenches, a pipe-vice attached to a four legged board, 
a homemade wooden straight edge and a pair of hip 
boots. The men provided their own rules. The meters, 
yokes, boxes, covers, pipe, etc., were supplied to the 
location by a Ford truck. Galvanized nipples of 
various lengths were purchased and used wherever pos- 
sible as they could be purchased cheaper than we could 
buy, cut and thread the pipe. 

When the hole was opened down to the service pipe 
the meter setting gang (two men) came along and the 
first thing they did was to lay the straight edge across 
the hole and.measure down to the service pipe and 
from this the proper “constant,” referred to above, was 
subtracted which gave the length of risers necessary 
to bring the top of the meter to the desired point below 
the meter box lid. If there was a standard nipple of 
length somewhere near this dimension it was used. If 
not, the helper would cut pipe to the proper length and 
thread it. The meter setter in the meanwhile would be 
cutting a piece of pipe of predetermined length out of 
the service line and threading the cut ends for elbows. 
The risers were then screwed in and the yoke and 
meter set, after which the box was put in the hole. 
By using a set of specially made hooks the box »was 
easily adjusted around the meter and risers and the 
cover put on. 

Two men constituted the back filling gang and fol- 
lowed up all setting gangs, backfilling all holes and 
seeing that the lids were properly fastened. 

If the existing cut-off in the service line was so 
that it could be used to control the water it was used 
but if not the meter setter would cut and thread the 
pipe under pressure, which only took a very few min- 
utes. He would screw the riser pipe with control valve 
on, bail out the hole and go on without having to dig 
back to the main or cut the water off of a section of 
the town. The water lost amounted to very little. 

One foreman looked after the entire job and 700 
meters were set at the rate of about 100 per week. 

The cost of this work complete, including tools, boots, 
and everything was slightly under $19.00 per setting 
which also included the changing of some services 
where it was necessary. 

We believe that in a place where the services are 
fairly close together one foreman could handle about 
six meter setting gangs with the necessary hole diggers 
and could set about 150 meters per week, providing that 
everything is thoroughly planned ahead. 

[Editor’s Note-——The above paper by Mr. Reuhl was 
read before the Virginia Water and Sewage Works 
Association at Lynchburg, Va., November, 1931. In 
view of ‘the interest shown and lengthy discussion which 
followed we have printed the paper in full. It repre- 
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sents the kind of paper that is of interest to Water 
Works Superintendents or Managers—too few of 
which appear on Water Works Association programs. | 


Vv 
Fall Meeting, New England Sewage Works 


Association 


The 1931 Fall meeting of the New England Sewage 
Works Association was held at Providence, R. I., on 
Oct. 19th. Headquarters for the meeting were at the 
sewer maintenance building of the Providence Sewer 
Department. Ninety-four members and guests were 
registered for the meeting. 

The meeting convened at 10:30 A. M., with Presi- 
dent W. J. Scott presiding. An address of welcome to 
the Association was delivered by Mayor Dunne of 
Providence. Frank E. Waterman, Commissioner of 
Public Works, also spoke to the members, extending the 
hospitality of the Department of Public Works to the 
Association. 

The first paper of the morning session, entitled, 
“Sewer Maintenance,” was presented by John H. 
Brooks, Jr., of Worcester, Massachusetts. In the 
absence of Mr. Brooks, his paper was read by Willis 
E. Cary of Worcester. This paper was discussed by 
W. E. Saunders of Providence and several other 
members. 

The second paper, presented by E. S. Chase of Bos- 
ton, was entitled, “Sand Filtration.” This paper was 
discussed by H. E. Holmes, H. P. Eddy of Boston 
and several others. 

As the last paper of the morning session, J. W. Bug- 
bee described the methods of sewage disposal used in 
Providence, outlining previous methods and changes 
now being made. 

Following the discussion of the papers, a brief busi- 
ness session was held. 

Following the morning session a buffet luncheon was 
served in an adjoining room in the Sewer Maintenance 
Building. 

At 2:00 P. M. the members were taken on a tour 
of inspection of the sewer maintenance building, the 
yard, pumping station and the disposal works which 
were undergoing reconstruction, including changes in 
methods of treatment and an opportunity was afforded 
the members to study the details of design of several 
units. . 

In addition to the disposal plant, the association was 
invited to inspect the plant of the Field’s Point Manu- 
facturing Co., adjacent to the disposal plant to observe 
the manufacture of liquid chlorine. 

Following the inspection trips, the meeting adjourned 
to the Edgewood Yacht Club for dinner and the eve- 
ning meeting. 

During the evening Round Table Discussion on the 
following topics was held: 

1. Operating Difficulties with Imhoff Tanks, intro- 
duced by Mr. Van Kleeck of Hartford, Conn. 

2. Odor and Fly Nuisance, introduced by R. S. 
Lanphear, Worcester, Mass. 

Messrs. Chase and Ellsworth described their inter- 
etsing observations of sewage treatment in Europe dur- 
ing visits which they have made to various European 
countries recently. Mr. Chase illustrated his talk with 
moving pictures which he had taken of many of the 
treatment plants in Europe and United States. 

During the year membership has increased to 115. 

The Annual Meeting for 1932 will be held in Boston. 

F. W. Givcreas, Secretary. 





22 


Water Works and Sewerage—January, 1932 is 


PROGRESS IN SEWERAGE 
PRACTICE: A REVIEW OF CURRENT LITERATURE 


published during the last few months, covered 
a wide range of subjects. 

New Construction —Some of the items of outstand- 
ing interest are the proposal to construct an activated 
sludge plant and trunk sewers’ for 22 municipalities in 
Middlesex County, England, at an estimated cost of 
$21,900,000 ; the enlarging of the sewage works at Stutt- 
gart, Germany,” with Imhoff tanks, secondary sludge 
digestion tanks and trickling filters; and the construc- 
tion on Ward’s Island” of the first unit in New York 
City’s $300,000,000 program for sewage treatment and 
disposal. This plant will employ the activitated sludge 
process of treatment, and will be the largest of its kind 
in the world. It is to be built at a cost of approxi- 
mately $30,000,000, and will be the first of 33 plants 
which will embrace all five boroughs of New York City. 
Practically all sewage pollution will be eliminated from 
the Harlem River and a substantial amount removed 
from the upper East River. A new activated sludge 
plant is also being completed at Stahnsdorf* for the 
treatment of the sewage from Berlin, Germany. The 
first section of this plant will handle from 26 to 40 
M. G. D. The total flow from Berlin is between 150 
and 170 M. G. D. 

Plant Operation.—Numerous articles pertaining to 
small plant construction and operation were published. 
Among these were included the plants at Woonsocket, 
R. I., and Elyria, O. The plant at Woonsocket” is of 
the activated sludge type, built at a cost of about 
$365,000 to treat the sewage from 60,000 people. On 
Oct. 2, 1931, an explosion of gas in the sludge diges- 
tion tanks” killed two workmen and blew the roof off the 
tanks. The exact cause of the gas ignition has not been 
determined. The plant at Elyria, O.,” also of the acti- 
vated sludge type, is designed to serve a population of 
36,000 at an average rate of 3.6 M. G. D. The plant 
consists of bar gratings, grit chambers, primary settling 
tanks, aeration tanks, sludge settling tanks, heated sepa- 
rate digestion tanks and glass-covered sludge beds. The 
total cost of the plant proper, exclusive of land, was 
$394,000. 

Considerable difficulty was experienced with iron 
pickling wastes at this plant, as was also the case at 
Fostoria, O.” 

Data of interest regarding the operation of the me- 
chanically cleaned fine screens (Dorr) and the incinera- 
tion of the screenings have been obtained at Long 
Seach, Calif." These screens, which gradually became 
clogged with grease and required cutting out of service 
and cleaning with a wire brush once a week, were each 
provided with a 2-in. water pressure pipe and nozzles, 
working under a pressure of 60 lb. By cleaning the 
screen daily at night with this water jet it is necessary 
to wire-brush the screens only once every 60 days. 

The screenings from this plant, which treats 10 
M. G. D., amount to 2,100 Ib. per million gallons with 
a moisture content of 90 to 92 per cent. The screen- 
ings are burned in two incinerators, equipped with 
Pumix gas burners, at an approximate cost of $1.06 
per M. G. of sewerage or $1 per ton of wet screenings. 
It takes 1% cu. ft. of 1,200 B.t.u. gas to burn 1 cu. ft. 
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of wet screenings with the gas costing 15 ct. per 1,000 
cu ft. The ash from the screening after burning weighs 
50 Ib. per cu. ft., and is used for fertilizing purposes. 

At Dayton, O.,’ the screenings are first dewatered to 
about 60 per cent moisture in a hydraulic press before 
being incinerated. The total operation cost including 
fuel, labor, and repairs for the year 1930 was 71 ct. 
per M. G. of sewage treated. The cost of gas, rated 
at 1,100 B.t.u. was 55 ct. per 1,000 cu. ft. Labor charges 
covered cost of pressing and screening as well as in- 
cineration operation at a rate of pay of 50 ct per hour. 

Grease Removal and Disposal—An_ experimental 
grease and oil removal tank has been constructed at 
the sewage works of Pasadena, Calif.,* similar to those 
used by Imhoff in Germany. The tank is 10 by 32 ft. 
in plan and 3 ft. deep, with 30 porous plates, each 1 by 
2 by 12 in. in the bottom. Air under pressure is blown 
up through the plates, and the grease and oil are emul- 
sified. This material is retained behind a floating 
wooden baffle, and removed by hand. The detention 
period in this tank is 1.3 min. As some of the excess 
oil escapes, however, to the activated sludge tanks, it 
is planned to increase this detention to 3 min. Twenty 
cubic feet of scum is removed daily, and buried in 
trenches. Prior to the installation of this tank it was 
frequently necessary to employ from 4 to 10 laborers 
for several days to remove the grease from the surface 
of the aeration tanks, at a yearly cost of $1,200 to 
$1,500. 

This removal of grease and oil from the Hyperion 
sewage works, Los Angeles, Calif.,* has become impera- 
tive both as a protection to the Dorrco fine screens and 
also to the beaches in the vicinity of the outfall. Num- 
erous experiments, using various systems of grease re- 
moval, including the Imhoff type of grease tank, were 
tried. A new type of tank of a novel design was found 
to give the best results. The bottom of the tank slopes 
towards the middle, and makes an angle of about 40° 
with the horizontal. The sewage in the inlet channel 
to the tank is aerated by discharging screened sewage 
under a high pressure through nozzles into the raw sew- 
age. These nozzles are placed about 2 in. above the 
surface of the sewage. In passing through this 2-in. 
space each fast-moving stream of water carries a large 
volume of air into the sewage body. At the inlet end 
of the grease removal tank the velocity of the sewage 
is less than 0.5 ft. per sec. at maximum flow. The 
effluent passes out of the tank through a slot at the 
tank bottom. The emulsified grease collects on the 
surface of the sewage, and is removed at one side of 
the tank by means of a Link-Belt scraper. From 50 
to 75 per cent of the grease in the sewage was removed 
by this tank. 

Imhoff Tanks.—One of the recent Imhoff tank in- 
stallations is that at Stuttgart, Germany.” These tanks 
have been constructed as an addition to the old plant, 
and are designed to treat the sewage from 108,000 per- 
sons, or a sewage flow of 61 M.G.D. The tanks are 
91 ft. by 65 ft. in plan and 52 ft. deep. These units are 
probably the deepest that have ever been constructed. 
They have a detention period of a little over 2 hr. with 
a sludge digestion capacity of 434 cu. ft. per capita. 
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In dewatering the sludge with a pH value of 6.7 from 
the Imhoff tanks, at Lebanon, Pa., alum is used, caus- 
ing quick coagulation and release of the water. The 
alum is added in the ratio of 1 lb. per cu. yd. of sludge 
at the rate of 0.8 gal. per min. This treatment was 
found to reduce the time required for drying the sludge 
by about 33 per cent. 

" Sprinkling Filters—Studies have been conducted for 
8 months on the comparison of different media in an 
experimental filter” at Plainfield, N. J. The media 
under observation are crushed stone, slag, gravel, and 
galvanized wire mesh. The filter units have an effec- 
tive depth of 5 ft. each, and receive 4,750 gal. daily of 
settling tank effluent. Samples were collected at dif- 
ferent levels in the filters. 

The “building-up” processes, regardless of filter 
media was gradual, and took place over a considerable 
period. There was no definite demarcation between the 
building-up and the regular operation of the filter. 
During the process of “building-up” the zone of nitrifi- 
cation moved downward. Aside from the fact that 
considerable ammonia is lost into the air, nitrade pro- 
ductions at the different levels of the beds was greatest 
when ammonia reduction was lowest. The reduction 
of ammonia was in no way parallel with the increase 
in nitrates. 

The ease and rapidity of self-cleaning were greatest 
in the crushed stone, followed by the gravel, and were 
least in the slag. The gravel was found to have a 
tendency to discharge smaller quantities of film over 
a longer period than the crushed stone. Remarkable 
oxidization was brought about by the aeration of the 
sewage in passing over the wire mesh and in connec- 
tion with the removal of colloids. The greatest sus- 
pended solids removed occurred in the filters with the 
roughest material, whereas the greatest unloading oc- 
curred in the smoothest. 

The results to date indicate that while from a bac- 
teriological standpoint all stone media may be equally 
efficient in B coli removal, there seems no doubt that 
from a chemical standpoint the slag performed best, 
followed by crushed stone and gravel. 

The effectiveness of the filter as a straining device 
was greatest in the upper layers; this is true for sus- 
pended solids removal, B. O. D. and B coli reduction. 

Slag for Trickling Filters—Hommon finds that slag 
is a durable media for sewage filters.” This conclusion 
was based on field investigations of nearly 50 sewage- 
works, including some using other filter media. Specifi- 
cations as to the size and gradation suggested by Mr. 
Hommon are as follows: 

The material shall be graded within the following 
limits as indicated by round hole laboratory screens: 

1% to 2\4-in. size: 

Passing 2%4-in. screen 95-100 per cent 
Passing 11%4-in. screen O- 5 per cent 
Passing 34-in. screen O- 2 per cent 

2% to 3Y4-in. size: 

Passing 314-in. screen 95-100 per cent 
Passing 2%4-in. screen O- 5 per cent 
Passing 1 -in. screen 2 per cent 

The 2% to 3%-in. size is recommended but either of 
the above sizes may be used. 

Sludge Treatment.—Results of experiments on dif- 
ferent mixtures of fresh and digested sewage sludge, 
in which either the fresh solids, digested sludge, or both, 
were treated with Fe Cl; show that gasification was 
markedly retarded when treated digested sludge or 
treated fresh solids plus treated digested sludge were 
used." The treatment of fresh solids alone hastened the 
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rate of digestion, but resulted in an intermediate quan- 
tity of gas. Volatile matter reduction was but slightly 
less during the first two weeks, in the treated mixtures 
than in the control. The indications are that liquidi- 
fication was not greatly hampered by addition of the 
chemical. 

The ripe sludge obtained from the treated mixtures 
were again used for seed material to determine the after 
effects of the treatment. Preliminary results showed 
a marked increase in gas production from the digested 
sludge previously treated with Fe Cls. 

A process whereby fresh sewage solids are deodorized 
with the production of a high-value fertilizer base is 
being developed at the Atlantic City Sewerage Co. The 
process consists of encouraging the growth of molds’ in 
the partly dried material by proper temperature and en- 
vironmental conditions. Considerable heat may be gen- 
erated during the process, but there is no disagreeable 
odor. The sludge is being sold in Atlantic City for $20 
a ton. 

Novel sludge digestion tanks have recently been com- 
pleted at the Joint Disposal Plant of the Los Angeles 
County Sanitation Districts”. In designing these tanks, 
advantage was taken of the fact that sewage sludge, 
when digested generally has a higher specific gravity 
than when undigested. In a series of 4 tanks in each 
of 2 batteries, the inert solids, which settle to the bot- 
tom of each tank, progressively move forward by grav- 
ity to the top of the next tank. Thus the lighter, more 
volatile materials are left behind for a longer digestion 
period. Interior circulation of the sludge is handled 
by gas lifts operating on the air-lift principle. In addi- 
tion to vertical circulation, these lifts disturb the bottom 
sludge enough to keep it in motion. 

Each battery is about 150 by 50 ft. in plan with a 
sludge depth of 15 ft. The capacity of each battery 
is about 900,000 gal., which will treat the primary clari- 
fier solids from 20 M. G. D. for an 18-day detention 
period. The two batteries were built at a cost of 
$110,000, or a cost of $2,750 per M. G. of flow. 

Miscellaneous.—Experiments on slag sludge beds at 
Lebanon, Pa.,* have resulted in the replacement of the 
sand bed by one of slag, excellent results being obtained 
at a considerable saving in cost. 

The sand (Jersey gravel) cost $2.50 per ton, whereas 
the slag cost only $0.60 per ton. The sludge beds are 
now re-surfaced with slag about every four months, at 
an average cost of $30—as compared with $125 when 
sand is used. ; 

A novel method of auxiliary psychoda fly control” has 
been used at the sewage works of Schenectady, N. Y., 
to replace the usual spraying program, consisting of 
singeing the Psychoda with a portable, oil-burning torch. 

With furnace oil costing 8 ct. per gal. in small quanti- 
ties, the cost of fuel is 2.8 ct. per 1,000 sq. ft. of surface 
covered. The time requried to singe 1,000 sq. ft. is 
about 7 minutes. The usual costs of spraying would 
be 5 to 7 times as much. 

A novel means of tracing the source of oil in the 
sewage system of San Antonio, Tex.,” consists of sus- 
pending wooden floats, which have been painted white, 
in the sewers. Where oil is present, black marks are 
left on the wooden blocks. By continuing to observe 
these blocks the source of the oil can frequently be 
found. 
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Mud Removal from Sedimentation 


Basins, St. Louis, Mo. 


A total of 435,302 cu. yd. of mud was removed from 
the sedimentation basins at the Chain of Rocks plant 
of the Water Works of St. Louis, Mo., during the year 
ending April 13, 1931. The following notes on the 
methods employed are taken from the recently issued 
annual report of J. L. Rilliet, Jr., Water Commissioner 
of St. Louis. 


The material deposited in the basins at the Chain of 
Rocks plant is usually removed by three separate and 
distinct methods as follows: 


(1) By periodically flushing the mud out through 
the sewer gate while the basin is in service. 

(2) By draining the basin completely through the 

sewer gate, thus removing all of the floating 

mud and a portion of the solid mud. 

By means of tractors, labor and flushing, 

thus removing all of the remaining mud. 


(3) 
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On account of the location of the single sewer outlet in 
each of the basins, the first method is least satisfactory 
because not a great deal of mud can be removed eco- | 
nomically unless very close attention is given to the 
density of the effluent from the sewer outlet. When 
using this method, samples are collected at regular in- 
tervals, and the percentage of solids is determined, 
It is a rule that when this percentage falls below 10, the 
sewer gate is closed to allow the floating mud to equal- 
ize. The operation is then repeated. 


During the past year the sewer gate from No. 1 basin 
was partially open at various intervals for a total period 
of 1,342 hours. The per cent solids of the effluent from 
the sewer outlet varied from 4 to 28, the average being 
14 per cent. During this period about 7.81 million gal- 
lons of water were wasted. This water carried with it 
about 6,760 cu. yd. of solids. At $10.55 per million gal- 
lons, the cost of basin water during the previous fiscal 
year, the cost of the water wasted amounted to $82.40 
or a cost of $0.0122 per cu. yd. of solids removed. 
Properly designed multiple outlets or ejectors placed at 
a number of low points in the bottom of the basin might 
remove the floating mud more satisfactorily. 


The second method of cleaning the basins appears to 
be the most economical. In the past this method has 
been considered as incidental to the third method in that 
all basins cleaned must be drained before the men can 
enter it for final cleaning. During the coming rig! the 
second method of cleaning will be given a trial, i. e., 
basin No. 1 will be drained and then immediately filled 
up again without putting men and tractors in it for 
cleaning. Of course there are limitations to this method. 
Sand cannot be moved, so sometime during the year, 
perhaps in the fall the basin will have to be drained and 
thoroughly cleaned by men and tractors. Another factor 
to be determined is whether or not any taste or odor will: 
be imparted to the water by stirring, in filling or by 
permitting the heavy sludge to remain in the basin dur- 
ing an entire year. Another factor which will enter into 
the economy of the method will be the degree to which 
the mud remaining will compact during the year, this 
affecting the cost of the final thorough cleaning. 


The third method, while the most satisfactory, is also 
the most costly. The greatest item of cost is that of the 
water wasted in flushing. The tractors will loosen 
the mud but it requires a lot of water to move it to the 
sewer. Then again, leakage through stop planks and 
gates during the 16 hours of each 24 that no work is 
done adds considerably to the water wasted. 


Basin No. 1 was cleaned twice and basins Nos. 2, 7, 
714, 8 and 9 were each cleaned once. The cost of re- 
moving 239,933 cu. yd. of mud by draining was $0.0062 
per cu. yd. while the cost of removing 188,609 cu. yd. 
of the more solid mud by labor, tractors and flushing 
was $0.0221 per cu. yd. As previously mentioned the 
cost of removing 6,760 cu. yd. of the floating mud by 
method (1) amounted to $0.0122 per cu. yd. The grand 
total amount of mud removed from all sedimentation 
basins by the three methods during the year was 435,302 
cu. yd. The total amount of water used in moving 
this material amounted to 356.88 million gallons, costing 
$3,767.53. The cost for labor and material was $1,971.86, 
making the total cost of removal $5,739.39. This is 
equivalent to a cost of $0.0132 per cu. yd. of material 
removed. 
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VIRGINIA WATER AND SEWAGE WORKS 


ASSOCIATION 


N the December issue of WATER WoRKS AND 

SEWERAGE there was given an account of the 

meeting of the Virginia Water and Sewage 
Works Association which was held at Lynchburg, Va., 
Nov. 16 and 17, 1931. This account, however, did not 
include excerpts from the technical paper read.* These 
are presented now. 


Papers and Discussion 


“Lynchburg’s Water Supply.”—C. 
= 

Having served for several years in the capacity of 
city engineer of Lynchburg, Va., the author, who is 
now a member of the city council, was well qualified 
to recount the history and developments in Lynch- 
burg’s water supply. 

Mr. DeMott said that the town of Lynchburg 
with 3000 population in 1828 had employed an engi- 
neer who devised a scheme for getting its first public 
water supply. For the purpose $50,000 in bonds 
were sold and James River water was pumped by a 
water-wheel driven pump at the rate of 4000 gal. 
per hr. against a 240 ft. head to a reservoir. 


In 1904 the James River was abandoned because 
of increasing pollution and $700,000 was spent to 
develop a gravity supply from a mountain stream— 
the Pedlar River. Since 1919 the latter supply had 
been filtered. In 1919 the consumption reached 6.5 
m.g.d., but that metering had been started in 1920 
and the city was now 100 per cent metered. This 
had resulted in a reduced consumption in 1930 to 
60 per cent of that shown in 1920 and therefore he 
believed that metering had proven the best invest- 
ment the city had ever made. 

During 1931 the dam on Pedlar River was raised 
to increase the storage to 600,000,000 gal. Two 
thirds of the watershed is Government owned and is 
being reforested and protected against fires without 
cost to the City. 


L. DeMott, 


*Editor’s Note.-The Virginia Water and Sewage Works Association 
through its Secretary, H. W. Snidow has supplied Water Works AND 


SEWERAGE with a complete set of papers read, with the request that they 
be printed in full. We take pleasure in so doing in this and the issue 
following. 








Some of the 85 Registrants at the Virginia Water and Sewage Works Association Meeting, Lynchburg, Va., Nov. 16-17, 1931 


H. M. Sears, U. S. Forester, spoke of the value of 
the litter deposits under trees on watersheds which 
served as a great sponge to hold the precipitation 
and allow it to later enter the ground water feeders 
to reservoirs, It was, in his opinion, the most valu- 
able part of the forest in preserving water supply. 
The cities of Staunton, Harrisburg and Woodstock, 
Va., were others securing their water supply from 
National Forest watersheds and the state forester 
was also making efforts to protect water-supply- 
sheds not now in National Forests. He recom- 
mended a forestry committee for every Chamber of 
Commerce as a great step toward conserving wood- 
lands and water supply. 

R. F. Wagner, Director of Water Supply at 
Lynchburg, stated that the work going on in the 
Natural Bridge Forest Area had proven all impor- 
tant; that reforestation had “saved the day” in 1930- 
31 when otherwise the serious drought would have 
depleted the Lynchburg supply to the serious extent 
that others had suffered. One indication of the value 
of reforestation had been found in the lessened 
turbidity of the Lynchburg supply which had not 
exceeded 100 p.p.m. since reforestation whereas it 
had reached 800 p.p.m. on many occasions before. 

In reply to a question Richard Messer, Chief En- 
gineer, State Department of Health, stated that the 
State Forest Service sells trees for municipal 
reforestation. 

“Control of Tastes and Odors in Impounded 
Waters”—Jas. M. Caird, Chemist, Roanoke Water 
Works Co. 

The author reviewed the several sources of tastes 
and odors in water supplies and measures available 
to prevent or remove these. Among other things he 
had found that decomposition of algae and organic 
matter in the pipe system—particularly out on dead 
ends—had in many instances been the source of foul 
tastes. 

In reservoirs the decomposition of organic matter 
in the lower strata would cause the reservoir to 
“turn over” without temperature change of conse- 
quence having occurred. He was convinced that the 
gases liberated in the decomposition process had 
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rendered the specific gravity of the bottom water 
higher and thus had caused it to come to the surface 
by way of a “turnover.” From such disturbances 
bad tastes and odors usually resulted because of the 
products of decomposition which were thereby dis- 
tributed through the water. 

Mr. Caird compared copper sulphate and chlorine 
treatment for algae control but thought the former 
could best be used on impounded or stored saw 
waters. Chlorine alone, or better yet, in combina- 
tion with ammonia, would serve for treated-water 
and service reservoirs. He was strongly convinced 
of the merits of raw-water chlorination and its value 
in keeping filters in good condition and reducing 
operating costs. He referred also to the recent suc- 
cessful use of activated carbon in taste control. 
Nowadays, said Mr. Caird, one selects ‘the treatment 
which best suits the condition, whether it be the use 
of permanganate, ammonia or activated carbon, or a 
combination of any of these. 

F. J. Sette, Professor of Sanitary Engineering, 
Virginia Polytechnic Institute, outlined methods 
employed to overcome algae and taste troubles at 
Pulaski, Va. The Pulaski supply is impounded in a 
deep reservoir on a mountain watershed. After the 
reservoir turnover the hydrogen sulphide (H,S) 
content in the water had risen to 8 p.p.m. and the 
carbon dioxide (CO,) mounted to 30 p.p.m. 

In 1930 the leakage under the dam had been 
heavily chlorinated and pumped over the dam to the 
surface of the reservoir and an interesting thing had 
happened. The growth of Dinobryon in the reser- 
voir had suddenly dropped following this return of 
chlorine containing water. The treatment was 
stopped and the counts increased threefold shortly 
thereafter. During the treatment some residual 
chlorine could be detected a considerable distance 
back from the dam. 

“Open Service Reservoirs and Their Contamina- 
tion”—H. A. Johnson, Superintendent of Filtration, 
Danville, Va. 

The City of Danville, Va., has two open service 
reservoirs on the opposite ends of the distribution 
system and 6 miles apart. The North Side reservoir 
being on the end away from the filter plant has but 
little replacement of water. Bacterial aftergrowths 
in this reservoir had been pronounced as a result of 
this. Application of calcium hypochlorite powder 
(H.T.H.) in quantities of 10 to 12 Ib. per treatment, 
applied by dragging behind a boat burlap bags con- 
taining 1 lb. of the powder at each filling, had helped 
reduce the bacterial counts in the reservoirs mate- 
rially. An increased chlorine application at the filter 
plant had controlled the aftergrowths in the Ballou 
Park Reservoir (that near the filter plant) during 
the Summer of 1930. 

During July 1931, the ammonia-chlorine treat- 
ment had been started at the filter plant and in con- 
sequence residual chlorine was present in the water 
all over the system and in the North Side Reservoir 
as well. The most satisfactory results had been 
secured with a ratio of 1 ammonia to 3 chlorine. A 
higher ratio of ammonia had slowed down the steril- 
ization too much. The improvement in the bacterial 
quality of samples from the distribution system had 
been marked during the past summer. 

R. L. Warren, Superintendent of Water Works, 
South Boston, Va., recounted his experiences with 
an open service reservoir on the opposite end of the 
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distribution system from the filter plant. He had 
calculated that only about 10 per cent of the capacity 
of the reservoir was replaced daily with new water 
because it merely “floated” on the system. They 
had also found it of some help to apply hypochlorite 
(H.T.H.) to the reservoir and had had algae 
growths which this treatment had helped control. 
Some difficulty had been had with taste production 
in the system and they planned to use the ammonia 
treatment to correct the reservoir troubles and at the 
same time to prevent tastes. Arrangements to secure 
better displacement through the reservoir were also 
planned. 

“Removal of Tastes and Odors at Norfolk, Va.”— 
R. W. Fitzgerald, Chief Chemist, Norfolk Water 
Department. 

At Norfolk very bad conditions had to be coped 
with following the reservoir turnover and at such 
times prechlorination of the raw water had not been 
all that might be desired insofar as taste troubles 
were concerned. Not until they had applied pow- 
dered activated carbon to the raw water had 
thorough taste removal been realized. This practice 
at the larger (Lake Prince) plant had given results 
after four days. At the Moore’s Bridge plant the 
carbon had been applied to the filter influent with 
almost immediate results. Discontinuing the appli- 
cation had resulted in complaints from consumers. 
Since the introduction of the process, during early 
July of 1931, their requirements had averaged 0.09 
grains per gallon of “Nuchar” at a cost of 70 ct. per 
million gallons treated and they at Norfolk felt the 
slight added cost well worth while. 

“Removal of Tastes and Odors at Newport News, 
Va.”—E. F. Dugger, General Manager, Newport 
News Water Commission. 

The author stated that very excellent taste re- 
moval had been secured at Newport News filtration 
plant through use of powdered activated carbon 
applied just ahead of the filters. He had been im- 
pressed with this treatment because it was the first 
to his knowledge wherein nothing was passed on to 
the consumers in the shape of chemicals added. His 
had been the first plant in the state to adopt the 
activated carbon process and the results and low 
costs (75 ct. per million gallons) had been most 
gratifying. Roughly a dosage of 2.5 to 3 p.p.m. was 
being maintained. 

Within 8 hours after starting the treatment in 
June, 1931, a severe taste has been corrected in the 
city about 8 miles from the filter plant and the treat- 
ment has been continuous since. His experience of 
passing through a Summer and Fall without com- 
plaints of tastes had been a novel one and he felt 
justified in continuing the treatment. 

| Note-—Mr. Dugger’s paper appeared in full in the 
December issue of WATER WoRKS AND SEWERAGE. | 

It was pointed out by R. F. Wagner that, Lynch- 
burg had previously corrected taste and odor 
troubles by aeration but more recently the “Aero- 
mix” system had been installed to secure thorough 
mixing of chemicals and aeration at one operation 
and without additional pumping being required. 

Richard Messer explained some of the advantages 
of powdered activated carbon and recounted his 
experiences in introducing the treatment in Virginia 
having first tried it experimentally at the Ports- 
mouth, Va., filter plant early last Summer. 

Mr. Fitzgerald in reply to a question said that he 
had favored carbon application to the raw water in 
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preference to applied water at Norfolk. It (the 
carbon) seemed to keep down putrefaction of sludge 
in the basins and that now 9 weeks between clean- 
ings had replaced the practice of bi-weekly clean- 
ings, which on his large basins meant a money 
saving in water conserved and labor saved. 

“Mixing and Coagulation at Richmond, Va.”—was 
the subject of an illustrated talk made by Marsden 
C. Smith, Engineer in Charge of Water Supply and 
Electricity at Richmond, Va. 

Because of industrial pollution of the James River, 
the mixing arrangements and effective coagulation 
of the water had proven to be one of their most 
important problems. Among other things they had 
found prechlorination of the raw water very helpful 
and had equipped themselves to use one ton chlorine 
containers during the past Summer. Cross baffles 
added to the “around the end” style mixing chamber 
had been helpful in securing more violent mixing 
in the 10 minute chamber. 

To improve coagulation mechanical devices had 
been specially designed and located within the 
coagulation basins at the entrance end. This equip- 
ment consisted of horizontal shafted paddle-wheels 
rotating similarly to the paddle wheels on stern- 
wheeler river boats. The first set produced more 
violent rotation and subsequent sets (3) operated at 
gradually reduced speed of rotation. In this coag- 
ulating or “floc” gathering section of the basins a 
60 minute contact was available and just beyond it 
the “floc” would settle very quickly in contrast to 
the indifferent coagulation secured prior to the intro- 
duction of these “flocculators.” The results to date 
had been nothing short of startling. The alum re- 
quirement had been cut by 1 full grain in a water 
hitherto considered as relatively easily coagulated. 
and with more difficult waters (low stream flow and 
high organic matter concentration) they should ex- 
pect the most marked effects. They had observed 
an increased length of filter runs and better color 
reduction and alumina removal with consequent 
improvement in visible appearance and palatability 
of the finished water. 

[| Editor’s Note.—Mr. Smith is preparing for a paper 
with ilustrations of the “flocculation” equipment for 
publication in a later issue of WatTeER WorKS AND 
SEWERAGE.. The new equipment has at this writing been 
in service for about 6 weeks only and detailed results 
would be premature. | 

“Metering”—FE. H. Ruehl, City Manager, Blue- 
field, Va. 

The author of this very practical paper covered 
the “Do’s and Dont’s” which he suggested follow- 
ing when undertaking to meter a small city or town. 

To increase the temperature in meter boxes 
located at the curb (found in practice to be the best 
location), a novel scheme had been developed. He 
had sunk a section of 4 in. terra cotta pipe vertically 
below the bottom of the meter box and this serves 
to convey warmer air from below up into the meter 
box and thus reduces the likelihood of meter freez- 
ing. ‘ 

He had found that complete installations of % in. 
straight meters with everything included could be 
made for the average cost of $19.00 per meter in- 
stalled. 

Mr. Ruehl’s paper is printed in full elsewhere in 
this issue. 

In reply to questions Mr. Ruehl stated that vitri- 
fied meter boxes have certain advantages and cost 
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but $1.15 each delivered at Bluefield. All meters 
are installed with the yoke connection which he con- 
sidered decidedly worth the cost because of ease of 
remuvals for inspection, repairs, etc. The tops of 
the meter boxes were metal and had the worm type 
of lock which has definite advantages. He had 
always preferred a 11 in. diameter opening in the 
meter box cover for ease of removing the meter and 
the top of the meter was uniformly 10 in. below the 
top of the box. He had not used copper tubing for 
services but expected to do so in future installations. 

In discussion R. F. Wagner made the very inter- 
esting remark that if Lynchburg had not been 
metered when it was, they would have had to spend 
$2,000,000 to increase their water supply facilities. 

A. Wagner related an experience of a small town 
in Virginia where metering had reduced water 
pumped from 150,000 gal. per day a few years ago 
to 70,000 gal. now being consumed by an increased 
population. 

H. E. Beckwith in reply to a question from the 
Chair concerning “unaccounted for water” stated ° 
that meters may show on the average about 70 per 
cent of the water entering the distribution system. 
His experience had shown that a loss of 3000 gal. 
per day per mile of mains plus a meter slip of 5 per 
cent represented a fairly good record for unaccounted 
for water. In exceptional cases 85 to 90 per cent of 
the water entering the system could be accounted 
for but there were many with as low as 30 per cent 
accounted for. 

Mr. Ruehl remarked that while metering was the 
first step in water conservation and economy, he 
realized the importance of Pitometer surveys as a 
means of locating unaccounted for water. 

Copper Service Pipe and Fittings—One of the 
questions in the “Question Box” had to do with 
copper services and fittings used. Apparently the 
earliest use of flexible copper tubing for services was 
that at Baltimore in 1924. In present day practice 
diameters up to 2 in. are used, but at Staunton, Va., 
they had found the 2 in. size rather hard to work 
with and install none larger than 1% in. which is now 
used exclusively for crossing the street to the curb 
boxes in which one pipe from the main is “yoked” 
out to two meters. Lynchburg uses % in. to 2 in. 
sizes and considers that the use of flexible copper 
tubing has saved the Water Department consider- 
able money. 

It appeared that but little experience had been had 
with the “streamline” type of fittings for copper 
tubing and the “flared” type had been used almost 
exclusively with satisfaction. 

One member described a unique method of replac- 
ing old services with copper tubing in which a pipe- 
pusher was used in reverse for pulling out the old 
pipe and the copper tubing followed behind. (For 
a complete description of this method see WATER 
Works AND SEWERAGE, Nov. 1931, “Labor Saving 
Method of Making Service Renewals,” p. 341.) 

Reforestation Practice and Cost.—In answer to a 
question from the “Question Box,” H. M. Sears, 
U. S. Forester, said that the species of trees used in 
reforestation were selected to meet the local condi- 
tions—usually the best native growing species 
would prove the best. Artificial planting was not 
resorted to unless the self-seeding method was a 
failure. In planting, about 1000 trees to the acre were 
used, which would give about a 6 ft. by 7 ft. spacing. 
Trees that had been 1 to 2 years in the seed bed and 
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2 years additional in the transplant bed to produce 
bunchy roots gave the best results and that these 
could be secured at $3 to $5 per 1000 from the 
State Nurseries (delivered). The total cost for trees 
in the ground would run to between $9 and $14 per 
1000 and that would likewise be the per acre cost. 
The coniferous trees usually proved the most satis- 
factory—short leaf pine and yellow pine with yellow 
poplar being those used in the Natural Bridge 
Forest. 

“Some Notes on Electrically Driven Centrifugal 
Pumps.”—H. E. Beckwith, The Pitometer Co., New 
York City. 

Mr. Beckwith presented convincing data to illu- 
strate a method for computing pump efficiencies and 
power costs which if actually applied would fre- 
quently reveal startling facts. Sufficient money 
might be saved in a short period of operation to pay 
the cost of replacing a less suitable pump with a new 
pump so specified as to have the most efficient 
characteristics for the job at hand. It was usually 
not appreciated that an increase of 60 per cent effi- 
ciency to 70 per cent efficiency would often justify 
the purchase of a new pump to secure that 10 per 
cent increase. In other instances it might only prove 
neccessary to have the impeller changed slightly. 
Use of oversize pumps which necessitated throttling 
of the discharge line valve was extremely poor 
economy and it would prove better economy to pur- 
chase a smaller capacity pump. 

Mr. Beckwith advocated the practice at some 
plants of showing on the station report (for the 
period covered) the computed volume of water 
pumped per K.W.H. of power consumption. From 
such data it would be simple to check up on the 
pump efficiency at any time by use of the method 
illustrated. Should low efficiency be detected it had 
been his experience that the power companies and 
pump manufacturers stood willing to assist in bring- 
ing the plant to its expected efficiency. 

If it be assumed that the motor is 90 per cent 
efficiency then the overall efficiencies (power input 
to water pumped) should be as indicated for various 
pump capacities: 


G.P.M. Delivery Per Cent Efficiency 


200 49 
400 54 
600 58 
800 60 
1000 63 
1500 67 


Sewage Treatment 


“Experiences in Starting a New Sewage Treat- 
ment Plant.”—S. L. Williamson, City Engineer, 
Charlottesvillé, Va. 

Mr. Williamson described the two new sewage 
treatment plants of Imhoff tank type which had 
been built under his supervision and placed in opera- 
tion in the early part of 1931 at Charlottesville, Va. 
An interesting design feature was the use of slabs 
of soapstone for the sloping walls in the flow cham- 
bers; this in order that the solids might slide down 
through the slots more easily. Another unique fea- 
ture was the use of concrete slabs (4x4 in.) placed 
close together within the gas vents for the purpose 
of keeping the scum submerged at all times to pre- 
vent crusting over and caking—the gases escaping 
through the cracks between the slabs. 





Water Works and Sewerage—January, 1932 


In starting the plant only one section was placed 
in operation. Digested sludge from another plant 
was introduced for seeding and thereafter sludge 
liming daily was maintained but in spite of all this 
the sludge went through an acid period and not until 
10 weeks later did real gas production get under 
way. In the meantime prechlorination of the crude 
sewage had been started and the rate of 12 parts per 
million chlorine dosage had maintained residual 
chlorine in the tank effluent. When the second unit 
was placed in service the period before real gas pro- 
duction got under way was but 4 to 5 weeks. Mr. 
Williamson stated that all of the evidence points to 
the fact that prechlorination had brought about a 
reduction of acid production in the sludge digestion 
compartment and had sped up digestion. The second 
unit was not limed as heavily as had been the first 
(without prechlorination) and yet its performance 
was more satisfactory in every way. Experience 
with the automatic type of chlorinator had indicated 
its value in sewage chlorination because chlorine is 
not wasted when the flow decreases. 

[Editor's Note—Mr. Williamson’s paper appears in 
full on another page of this issue. | 

“Operating Results at the Blacksburg, Va., Sewage 
Treatment Plant.”—F. J. Sette, Professor of Sani- 
tary Engineering, Blacksburg, Va. 

The sewage treatment plant serving the town of 
Blacksburg and the Virginia Polytechnic Institute 
consists of an Imhoff tank, contact beds and sludge 
drying bed. The contact bed effluent passes through 
secondary settling tanks and discharges to a very 
small stream. 

Professor Sette’s studies of the Blacksburg plant 
had indicated that the Imhoff tank was up to par in 
performance, but the contact beds filled and dis- 
charged so slowly (4 hours being required to empty) 
as to reduce their efficiency greatly at times. The 
reduction of the 5-day BOD value of the applied 
(settled) sewage had averaged 68% (74 p.p.m.) leav- 
ing 37 p.p.m. in the effluent. Suspended solids in 
the effluent had averaged 42 p.p.m., representing a 
52% removal. The total reduction for the plant had 
been fairly satisfactory—the average being 86% of 
the 5-day BOD, 70% of the oxygen consumed value 
and 85% of the suspended solids. At present the 
plant is operating at only 60% of its assumed 
capacity. 

The gas domes on the Imhoff tank vents had had 
to be removed because of scum collection under them. 
Prof. Sette found the sludge very well digested and 
carrying 94% moisture and 50% volatile matter. 
The designed sludge bed capacity of 0.48 sq. ft. per 
capita, under glass covers, was seemingly too small 
even at the present 60% loading on the plant. 

“The Hollins Sewage Treatment Plant”—W. M. 
Johnson, Wiley and Wilson, Engineers, Lynchburg, 
Va. , 

The author described a small sewage plant which 
had been designed by his firm and built as a rush job 
in 65 days, in order to take crude sewage out of a 
creek which was then open sewer as a result of the 
pronounced drought of 1930-1931. The plant con- 
sisted of bar screens, an Imhoff tank and sprinkling 
filter of the English type with an Adams rotating 
distributor which operates under a 12 inch head. 
The effluent is given final sedimentation. Prechlori- 
nation is provided for odor prevention and final chlo- 
rination for disinfection and further oxygen demand 
reduction. The sludge beds are enclosed under glass 
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covers and the Imhoff tank vents are closed and the 
gas is burned. Although the plant is located 900 feet 
from the nearest building its operation has been free 
of odor nuisance. The combination of prechlorina- 
tion and the gentle application of sewage from the 
revolving filter distributor would seem to be jointly 
responsible for the very satisfactory results. 


Round Table Discussion 


Under the leadership of Lee Williamson, Consult- 
ing Engineer, Richmond, Va., there developed a very 
interesting “round table” on sewage treatment in 
which operating troubles were thoroughly discussed. 
In the end it developed that operation was of more 
importance than design and it was conceded that the 
designing engineer would do well to require that 
operation of new works be under his supervision and 
guidance for the first year of the plant’s existence, 
if not longer. 


H. W. Snidow gave small plant operators some 
very desirable operating suggestions and stressed the 
need for good operation practice if the plants were 
to function as intended. 


Richard Messer, Chief Engineer of the Virginia 
State Department of Health, in a very enlightening 
review indicated what had been accomplished in the 
stream pollution work in Virginia and called atten- 
tion to the progress which industrial plants had made 
in removing wastes from Virginia streams—notably 
the West Virginia Pulp and Paper Co. at Covington, 
Va., and the Mathieson Alkali Works, Inc., at Salt- 
ville, Va., where in both instances a heavy expendi- 
ture had been required. 


Vv 
West Shore Water Producers” Meet 


The meeting was held at the Skokie Country Club 
in Glencoe, Ill., where an excellent dinner was served at 
7 p.m., Dec. 9, 1931. 

Mr. E. L. Pflanz, superintendent of the Glencoe fil- 
tration and pumping plant, opened the meeting and in- 
troduced Mr. Young, Manager of the Glencoe water 
department who welcomed the operators. 


Mr. J. J. McCarthy, of Racine, Chairman of the As- 
sociation, called attention to the meeting Jan. 13, 1932, 
and suggested an election of new officers at that time, 
a more formal organization of the association, the ap- 
pointment of some committees, and the inauguration of 
some co-operative studies on plant conditions and op- 
erations, with the results of these studies made avail- 
able in printed or mimeographed form to the members. 


Mr. J. R. Baylis, of Chicago, suggested that one co- 
operative study might be of the passing of flocculated 
matter through filters, especially in cold weather. All 
plants represented agreed that they would like to take 
part in such a study and Mr. Baylis agreed to forward 
to each plant some material outlining the methods for 
such a study. Mr. Baylis further suggested a study 
of filter sand. 


Mr. L. I. Birdsall, of The General Chemical Co., 
suggested the possibility that passing of floc through 
filters might be due to the breaking loose of matter 
already entrapped in the bed, and that prechlorination 
might prevent this. This was offered as a possible line 





*An Association for the advancement of information concerning water 
supply practices and the treatment of Lake Michigan water in particular. 
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of investigation, and not as his opinion of what actually 
occurs. 

Mr. E. L. Pflanz read a paper describing the super- 
chlorination used at Glencoe. Excessive chlorine is 
added at the point where the water enters the mixing 
tanks. It is dechlorinated at the point where it leaves 
the plant to go into the city mains. Eight to 12 lb. of 
chlorine per million gal. of water with a 6-hour reten- 
tion period through the plant seems to give them satis- 
factory results. This gives a residual chlorine by ortho- 
tolidin of about .5 p.p.m. before dechlorinating. In 
periods when the algae tastes were strong a residual 
before dechlorination as high as 2 p.p.m. was carried. 
Sodium kyposulphite, sodium sulphite, and anhydrous 
sodium bisulphite were tried as dechlorinating agents, 
and the best success has been obtained with the latter, 
containing 65 per cent available SOs, fed with a dry 
feed machine. This treatment has been very successful 
in preventing and removing objectionable tastes from 
the water. 

Mr. Birdsall described taste conditions at Minneapo- 
lis where the addition of small parts of chlorine accen- 
tuated the taste, but the addition of as high as 30 or 
40 Ib. per million gal. removed it, apparently by oxi- 
dation. Dechlorination was necessary in this case of 
course. 

Mr. Frye reported that at Evanston he had higher 
bacterial counts on agar plates with his filter effluent 
after prechlorination was used than before. The treat- 
ment was used only a few days, and the consensus of 
opinion seemed to be that it was not used long enough 
to effect sterilization of the beds. 

There was discussion on expanding the organization 
to include plants inland and along the southern end of 
Lake Michigan. 

The next meeting will be held at Lake Forest or 
Kenosha, notice to be sent out by the chairman. The 
meeting will be Jan. 13. 


A motion was made by Mr. Prindle and seconded 
by Mr. Ashworth to thank Mr. Pflantz for his very fine 
paper and for the hospitality of Glencoe. 


Jerome C. ZuFett, Secretary, Sheboygan, Wisc. 
v 


W ater Consumed in Gas Operated 
Refrigerators 


Among other matters, the water consumed by gas- 
operated refrigerators was discussed at some length at 
the December meeting of the New England Water 
Works Association. 

It developed that complaints had been registered with 
several water departments because of the increased 
water bills of householders since the water cooled type 
of gas-operated refrigerators had been installed. Some 
of the discussors stated that the ordinary water meters 
did not register the slow but continuous flow passing 
through these refrigerators. 


D. A. Heffernan, superintendent water works at Mil- 
ton, Mass., started the discussion by stating that they 
at Milton figured each household size refrigerator, on 
the average, would use 10 cu. ft. of water per day, 
equivalent to 27,000 gal. per year, which at the rate of 
25 ct. per 100 cu. ft. would run the water bill to $9.00 
per year, but the consumption would vary with varying 
conditions. Others reported a consumption of 60 gal. 
per day on the average, equivalent to about 22,000 gal. 
per year. 
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Chemical Engineers and Stream Pollution 


T the recent meeting of the American Institute of 
Chemical Engineers (A.I-C.E.) a symposium on 
stream pollution occupied a full day of its program— 
seven papers being presented on the subject. Its chair- 
man explained that the amount of time being devoted 
to stream pollution topics had seemed propitious in 
view of the fact that “the public and the press were 
1apidly becoming pollution conscious” and it was ex- 
pedient, therefore, to give more attention to the matter. 
The membership of the A.I.C.E. is to a very large 
extent composed of leading chemical engineers in 
American industry—men who know most about the 
nature and quantity of wastes that are being discharged 
into our stream by industrial plants. When such men 
look seriously into the matter of curtailing stream pol- 
lution much can be accomplished in the direction of 
stream cleansing. 

Members of the American Society of Civil Engineers 
(A.S.C.E.) have wisely and properly proposed to the 
A.L.C.E. that a joint committee composed of members 
of these two national engineering societies be set up for 
the purpose of assembling data and correlating the 
work that is being carried on in stream pollution inves- 
tigations and waste treatment studies in America. That 
such an organized effort will do much to prevent dupli- 
cation of endeavors directed toward stream pollution 
abatement seems evident. The work of studying trade 
waste treatment could be properly allocated, the ex- 
change of information would prove valuable and the 
whole program should prove a scientifically and eco- 
nomically sound one. To this suggestion from mem- 
bers of the A.S.C.E., supported by its secretary, who 
said that they as civil engineers felt that the cooperation 
of the chemical engineer would prove of considerable 
value in several matters of interest to the civil engineer 

not the least being stream pollution problems—the 
A.L.C.E. has lent a willing ear. What develops re- 
mains to be worked out. 

Interesting the chemical man in stream pollution 
would seem a most effective step in the right direction 
—particularly the men who are in responsible charge 
of industrial operations and know the processes in- 
volved in producing noxious wastes. These men are best 
prepared to recommend measures for reducing and 
treating wastes and, what is more important, reducing 
plant losses through the sewers in many cases. 

In the papers read in the symposium, the keynote 
struck was that curtailment of stream pollution might 
best be begun by making changes and improvements 
within the plants producing the wastes and that only 
the non-recoverable residue should have to be dealt 
with ultimately in a waste treatment process. It was 
further indicated that the “measuring sticks” in the 
nature of laboratory tests applied in determining the 
required degree of waste treatment to be employed in 
municipal sewage problems were frequently useless 
and even sometimes misleading when applied to in- 
dustrial waste problems. It is apparent that the bio- 


logical methods must give way to more purely chemi- 
cal and physical processes when it comes to treatment 
of trade wastes and furthermore that a non-existing 
type of “expert” must be forthcoming to deal with such 
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The chemical engineer is naturally the best 
Sanitary engineers will find 


problems. 
qualified to fill that place. 
his cooperation of great value in that important and 
unsolved problem of “stream use without abuse.” 


Steel and Water 


N the “Big Board” and the ticker-tape the symbol 

for the bell-weather of stocks known to the clien- 
tele of brokerage offices as “Steel” is X. On the board 
it usually appears above the quotation column in red 
and designates the stock of the U. S. Steel Corporation. 
Of the several water company stocks listed on the 
Stock Exchanges there is none known as “Water’’ and 
neither is the symbol (H20) used to guide the novice 
who might perchance recognize the chemical formula 
among the other hieroglyphics used to designate vari- 
ous stocks. But of course “Water” would never do— 
that along with “buckets” is tabu in shops which carry 
an expensive sign on the door that reads, Members 
New York Stock Exchange. 

The answer is probably simple. Water has no attrac- 
tion for magnets or magnates—steel does. Water is a 
commonplace thing, while steel is spectacular—that is 
to say it has been. The point of this story is that right 
now the tortoise has the laugh on the hare—the tor- 
toise being in this instance the lowly water companies. 
A glance at the statements of the net earnings of the 
water companies vs. those of the steel companies in 
America during the years 1930 and 1931 is convincing. 
The comparison of dollars earned per share of stock 
outstanding is even more so. Water companies are not 
operating at 30 per cent of capacity. Their plants are 
not shut down and little is heard of wage cutting by 
them. Price cutting, competition and the size of “un- 
filled orders” are not some of their worries. They do 
not maintain trade associations or institutes to regu- 
late production and consumption of the commodity pro- 
duced or to create new markets and outlets for the 
product of that industry to predict how far “around 
the corner” business improvement is. Perhaps they 
could gain, however, by so doing and an organized 
group of producers and purveyors of water might ac- 
complish much in the nature of general advancement 
as well as specific good for the water supply industry. 

While a city the size of Philadelphia in its business 
of water supply finds its balance sheet in such poor 
shape that it arouses the ire of its citizenry by a pro- 
posal to increase water rates by 5 per cent and causes 
its mayor to weep aloud over the “bad financing”, 
the water companies in America are paying dividends 
and earning them. So much for Steel and Water! 


A New Use for Sewers 


N Europe one hears of human as well as other rats 

that make their homes in the large sewers of Paris 
and elsewhere. Sewers are used, frequently with dis- 
aster, as a playground for urchins seeking the thrill of 
“explerers.”” Sewers have been used for disposal of 
all manner of cast off clothing and household goods— 
even a mattress or two at times. In America a more 
recent use, which has caused much difficulty at sewage 
treatment works of the activated sludge type, has been 
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the dumping of spent mash from the manufacture of 
spiritus-fermentt and home-brew operations. 

In Italy the sewers were suspected of housing opera- 
tions of the anti-Fascisti during a visit of the great 
Mussolini. . 

In America a new and hitherto unreported use for 
sewers came to light a few weeks ago when burglars 
in Los Angeles used a trunk sewer as their starting 
point of tunneling operations, 60 ft. to a point directly 
beneath the vaults of a branch of the Security-First 
National Bank. Two charges of dynamite blew the 
vault to pieces and the burglars escaped with about 
$15,000 in cash. 

_ The sanitary engineer of tomorrow may be required 
to incorporate “burglar-proofing’’ processes in specifi- 
cations covering sewers construction or remodelling. 


Water Sheds and Christmas Trees 


VERY “Santa Claus” that has recently purchased 

“4 Christmas-Tree in the market-place at prices vary- 
ing from six “bits” to a two dollar bill will find food 
for thought in the plans now in the making for harvest- 
ing spruce trees from reforested water sheds for the 
Christmas market. The wholesale price averaging 30 
ct. per tree it is predicted will more than support the 
reforestation program, beginning with the first harvest 
representing a 5-year growth from bed stock two years 
old. After the first ten years, between 2,500 and 3,000 
Christmas trees per year in an estimated harvest. 

The Department of Agriculture estimates that every 
fourth family has a tree at Christmas—the requirement 
for the country being between 5,000,000 and 10,000,000 
trees. New York City and the New England States 
alone use about 1,500,000 trees. This year a greater 
proportion of hemlock than ever before appeared in 
the markets—the more desirable spruce bringing a 
premium. 

It would seem that there should be a future in water- 
shed reforestation for the dual purpose of entering the 
Christmas tree business as well as conservation and 
protection of water supply. 


Metropolitan Water Consumption 


N the metropolitan area of London the average water 

consumption is a little over 36 gal. per capita and 
that in the metropolitan area of New York is about 134 
gal. per capita—a difference of approximately 100 gal. 

Excluding that supplied by private companies, the 
daily consumption in the five boroughs of greater New 
York was 945,000,000 gal.—almost three times the 
quantity furnished in London to 7,700,000 people. New 
York collected about $27,000,000 and London about 
$25,000,000 a year for water, indicating a rate in New 
York of but slightly more than one-third that charged 
in London, but London has a deficit of $400,000 from 
its water service this year. An appeal has been ad- 
dressed by the Metropglitan Water Board of London 
to water consumers, calling attention to the heavy ex- 
pense caused the board as a direct result of wasteful 
and extravagant use of water during the past year. 

When water is measured by, meter New York 
charges $130 per million gal. or when sold on a prop- 
erty frontage rate to unmetered consumers the yield is 
only about $65 per million gal. London’s revenue rep- 
resents about $247 per million gal. 

The New York Sun states that “at the rates charged 
in London, New York would have an annual profit of 
$50,000,000 which would enable the city to build the 
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proposed Delaware River works out of current reve- 
nues without incurring any bonded debt.” The Sun 
might have added that consumption reduction by me 
tering or some other method would have delayed the 
Delaware River project—indefinitely perhaps. 


If London continues to be healthful and sanitary 
with a water consumption of less than 40 gal. per capi- 
ta per day is there much excuse for the wasteful 
American practice that has been responsible for expen- 
sive litigations or that increases materially the expense 
involved when providing sewers, sewage pumps and 
treatment works to handle the extravagantly “spent” 
water supply and also adds materially to the property 
owners’ burdens rather than that of the consumers. 


In these days of economic stress it may be eminently 
proper to extend water works and sewage systems at 
this time in order to give relief to the unemployed, but 
at the same time there may be some reason to argue 
that reduced municipal costs brought about by elimina- 
tion of the extravagant and wasteful use of water 
might be passed on to the unemployed and the business 
of water supply be placed on a sounder footing thereby 





The Late C. H. Koyl 


“HARLES HERSCHEL KOYL, engineer of wa- 

ter service of the Chicago, Milwaukee & St. Paul 

Railroad, died Dec. 18th at the age of 76, in Evanston, 
Ill. 


Forty-five years ago, while a student at Johns Hop- 
kins University, Mr. Koyl became interested in 
municipal water treatment and later became a pioneer 
and leader in the field of industrial water supply treat- 
ment. His attempts to interest municipalities in soft- 
ening hard waters were only partially successful—the 
public of yesteryear was not concerned. In another 
direction, however, he pioneered with success. 

On one of our great transcontinental railway sys- 
tems—the Great Northern Railroad—Koyl found pro- 
gressive ideas were being used wherever applicable, and 
he interested them in water service control. The en- 
gineering department asked Koyl if he “could do any- 
thing to better a water that was costing the company 
about $4,000 a year per engine for repairs”—made 
necessary because of the use of hard alkaline waters. 
He made it plain that he could and served the Great 
Northern system for seven years, since which he has 
served another great railroad system—the Milwaukee 
—for the past eleven years up to the time of his death. 


Koyl developed many ingenious schemes for treating 
waters for use in locomotive boilers and proved to the 
satisfaction of all that his work repaid the operators 
many times over as evidenced in the complimentary re- 
marks concerning his accomplishments made recently 
to this writer by Ralph Budd then President of the 
Great Northern Railway System. 


This is briefly the history of a pioneer and one of the 
foremost water engineers in the railroad field. It was 
as a result of Koyl’s accomplishments that other rail- 
way systems followed the lead of the Great Northern 
in providing water service control. 


M Shcestans 
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SEWAGE TREATMENT AND WASTES DISPOSAL 


By E. L. FILBY 


HE 13th Iowa Sewage Treatment Conference 
and the Sth Annual meeting of the Iowa 
Wastes Disposal Association, held at Ames, Ia., 


Nov. 18, 19 and 20, were attended by about 60 mem- 
bers and guests. 


Iowa, with its hundreds of small municipalities 
and public water supplies, has a problem of waste 
disposal that necessitates continuous study. With 
several hundred sewage treatment plants function- 
ing satisfactorily there are still many problems of 
design and operation that remain to be solved. 


Lindon J. Murphy of the Engineering Extension 
Service, lowa State College, opened the program with 
a paper on “Sewage Treatment and the Public,” 
stressing the fact that a sewage disposal plant is a 
public utility and as such needs intelligent operation 
and the funds for this must be secured from public 
appropriations. The public must be “sold” on the 
plant. It must be pleasing to the senses, attractive, 
and a place a citizen can “point to with public pride.” 
It should be easily accessible by good roads and at- 
tractively landscaped, etc. Advertising the plant can 
best be done by word of mouth, visits of citizens and 
officials and courteous, intelligent explanatory talks 
by the operator. The new sewer rental law passed 
last winter by the Iowa Legislature paves the way 
for some sorely needed funds for plant operation at 
a number of places. No city has, however, to date 
adopted the local legislation necessary to put the 
law into effect. 


W. Scott Johnson, Chief Public Health Engineer 
of the Missouri State Board of Health, followed with 
a closely related paper dealing with “The Sewage 
Works Operator’s Job.” Not only must the operator 
know his plant and the functions of the component 
parts but he must always be alert to educate the 
public as to the plant and its needs and accomplish- 
ments. Cost of operation data must be accumulated, 
observations as to stream and sewage flow, weather, 
and performance must be recorded and above all the 
plant must be “sold” to the public through the 
medium of the press, talks before luncheon clubs, etc. 
Too frequently it happened that the investment of 
the city in a plant which has been well designed and 
built, is then unfortunately turned over to a laborer 
to operate. Good operation will result only when 
the city realizes that it has obligations to protect 
public health and to prevent nuisance. 


Mayor H. H. Canfield, of Boone, related how his 
city had built a treatment plant after settling several 
damage suits. An Imhoff tank-sprinkling filter plant 
had been built at a cost of about $100,000 and oper- 
ating expenses alone now run about $1,400 per an- 
num. The plant is adequately fenced and the sur- 
rounding area beautified. The city of Boone is quite 
proud of the plant and classifies it as one of the 
municipal utilities. Operation is under general direc- 
tion of George Nelson, City Engineer. 





The first afternoon was devoted to a discussion of 
“Why Should Municipalities and Industries Treat 
Their Sewage Wastes and How They Can Do It.” 
Mr. Nelson of the Door Company read Mr. Frank 
Bachman’s paper which stated that the public has 
become sewage treatment conscious and local en- 
forcement agencies such as Health Departments, 
Conservation Commissions and recreational interests 
have been strengthened by legislation. The reason- 
able use of streams has superceded the older opinions 
concerning riparian rights. Economic conditions 
now are such that municipal credit should be ex- 
tended to construct such works. Labor is plentiful 
and needing work, materials are low in priec, design 
has progressed so that plants can be built architec- 
turally acceptable and free from odor and operating 
nuisance. Methods of sewage treatment were listed 
and some cost data as to operation of separate sludge 
digestion plants given. Cities were cautioned to 
most carefully select their consulting engineer and 
after that to follow his decisions. 


Mr. Howard Green, President of H. R. Green Co., 
Engineers, Cedar Rapids, outlined “How Sewage 
Treatment Can Be Financed.” Jlowa statutes permit 
the levying of general levy taxes, special assessments 
and sewer rentals. A plant can be built on the same 
basis as the sewer itself. Assessments cannot exceed 
25 per cent of fair property value and are payable in 
10 equal installments with 6 per cent interest. Special 
assessment bonds (10 year 5 per cent serials) can be 
issued in anticipation of these revenues. If a bond 
issue is proposed, it, with other bonds, cannot exceed 
5 per cent of assessable property values. Bonds must 
be sold at par and may be issued by city councils 
without vote of the people. Bonds can be issued in 
anticipation of sewer rentals and these bonds are in 
the same category as special assessment bonds. The 
state secretary of the budget may approve a transfer 
of money from water and light funds to disposal 
plant fund to allow construction. A general discus- 
sion of the validity and marketability of such bonds 
ensued. Problems of finance seem to deter much 
needed work at this time. 

The Iowa State Board of Health program of abate- 
ment of stream pollution by the larger cities, and 
cleaning up of pollution along the Des Moines, Cedar 
and Iowa Rivers was briefly discussed. 


Professor W. E. Galligan closed the program with 
a discussion of elementary hydraulics that a sewage 
plant operator should know. 


On the 19th Professor Jack J. Hinman, Chief of 
Water Laboratories, Division of State Hygienic 
Laboratories, Iowa City, discussed the “Effect of 
Stream Pollution on Public Water Supplies.” He 
pointed out that cold weather and ice cover on 
streams extended the zone of pollution by preventing 
sedimentation and absorption of oxygen. Sewage 
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LAUGHLIN TRAVELLING SCREENS 


MAGNETITE FILTER 
and 


MECHANICAL CHEMICAL 
TREATMENT 
of 


SEWAGE WATER AND INDUSTRIAL 
PRODUCTS 


Developed and Controlled 
by the 
FILTRATION EQUIPMENT CORP. 
350 Madison Ave. 


NEW YORK CITY 























MATHEWS 


MODERNIZED 


HYDRANTS 


..- Defy the Grip of Ice 
and the Ravages of Rust! 


MATHEWS HYDRANTS are always ready for 
instant use in any weather! A compartment, 
sealed against moisture, houses the Operating 
Thread to protect it against ice and rust. 
The wrought iron stem is bronze bushed at the stuffing 
box to prevent undue wear on the packing .. . The posi- 
tive and automatic drain valve, and the low level of the 


drain orifice, assure complete drainage of the hydrant 
after use. No water remains to freeze or cause rust. 


Write forthe Mathews Hydrant booklet. It shows the exclusive 
features that have made the Mathews a leader for more than 
half a century. Over 350,000 in use throughout the world. 


R. D. WOOD & CO. 


In business continuously since 1803 


400 Chestnut St. :-: Philadelphia 
CAST IRON PIPE—SAND SPUN (centrifugally cast) 


(Reg. U. S. Pat. Off.) 


and PIT CAST—GATE VALVES 
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DES MOINES 





Uniform Water Pressure for Wauwatosa 


Wauwatosa, Wisconsin, is a residential city securing water from 
four deep wells equipped with automatically controlled deep well 
turbine pumps, and one deep well equipped with airline and com- 
pressor under manual control. For average daily consumption this 
supply was ample, but Wauwatosa’s system is subjected to high 
peak requirements—particularly during the hot dry weather of the 
summer months. 

Wauwatosa’s problem was to meet most efficiently this abnormal 
demand—to provide an improved, uniform, water pressure with 
no interruption to service and the least total plant investment. 
They could have installed additional wells with new pumps, and 
increased their water mains—but Wauwatosa’s municipal water 
works officials wisely decided upon elevated storage. 

In 1927 Wauwatosa installed a 500,000 gallon ‘“Pittsburgh-Des 
Moines” elevated tank and in 1928 a 1,000,000 gallon “Pittsburgh- 
Des Moines” elevated tank. This new elevated storage provides a 
uniform water pressure to take care of their maximum consump- 
tion, and permits a simplified pumping schedule during the off- 
peak hours on the water lines. It also prevents tearing up city 
streets to install new water mains. 


The same, or a similar water supply problem as 
described above today confronts many American 
towns and cities. ““Pittsburgh-Des Moines” has had 38 
years’ experience in the design, manufacture and 
erection of elevated water tanks, standpipes, steel 
reservoirs and water treating plants. The facilities 
of our two shops, skilled field crews and experienced 
engineers are at your disposal. 




















New Catalog 
FREE 


“Modern Water Stor- 
age’ contains 28 pages, 
in convenient file size, of 
reliable water supply in- 
formation, interesting 
photographs and authen- 
tic engineering designs, 
data, tables and descrip- 
tions of the various 
“Pittsburgh-Des Moines” 
products. Write for your 
copy today. 


Pittsburgh-Des Moines 
Steel Company 


3418 Neville Island, Pittsburgh, Pa. 
919 Tuttle St., Des Moines, Ia. 


New York Chicago - Dallas Atlanta 
Seattle San Francisco 








Do you mention WATER WORKS AND SEWERAGE when writing? Please do. 














10 


pollution increases water treatment plant problems. 
Tastes and odors result; coagulation is difficult; etc. 
Stream pollution has been responsible for. poisonous 
substances in the water supplies which caused enteric 
disturbances such as at Charleston, W. Va., and 
Louisville, Ky., during low stream flows last year on 
the Ohio River. Blue-green algae may have been 
the cause. The use of activated carbon and ammonia- 
chlorine in controlling tastes and odors was dis- 
cussed. Public demand is now for clear sparkling 
water free from objectionable tastes and odors at any 
cost. Sewage treatment must take a part of the load 
off of water purification plants, if water purification 
plants are to satisfy public demands. 

Professor Max Levine gave a most interesting and 
instructive discourse on “How to Use Bacteria in 
Sewage Disposal.” The use of these very minute 
living plants to burn up (oxidize) the sewage solids 
was explained. The engineer must know some hab- 
its of bacteria and provide for the proper environ- 
ment so that they will function as they should. The 
effect of temperature was stressed. Perhaps in the 
future sludge digestion may depend upon the func- 
tioning of high temperature loving bacteria which 
thrive between 130 and 140 degrees Fahrenheit. 


Professor Earl L. Waterman of the University of 
Iowa described various types of sewage settling 
tanks and explained reasons as to why they are con- 
structed as they are. Septic, Imhoff, plain settling 
and separate sludge digestion tanks were discussed. 


RouND TABLE ON FOAMING TROUBLES 


A round table discussion of causes and prevention 
of foaming of sewage tanks followed. Attention was 
directed to the acidity of the liquid between the top 
of sludge and the gas vents, the period of sludge 
ripening for orderly digestion, adequate sludge 
capacity, etc. The use of lime introduced into the 
gas vents below the floating scum was the general 
accepted method of control. Acidity was classified 
as a symptom of foaming, and not necessarily the 
cause. The presence of such materials as “home 
brew mash” in the sewage was also thought to pro- 
duce foaming. Mention was made of the withdrawal 
of unripe sludge at the Mason City plant during the 
winter. Allowing it to freeze resulted in a sludge 
that dried readily and caused no nuisance. Garage 
wastes were discussed and the concensus of opinion 
was that in future plant designs these would have 
to be taken into consideration and oil removal at the 
sewage plant proper must be arranged for. 


Mr. Scott Johnson delivered a paper on “Keeping 
Sewage Works Records” stressing the fact that such 
records are the only evidence of the success or fail- 
ure of the plant and that records are a most essential 
part of plant operation. Records are the only defense 
in case of legal liability. Records are useful in de- 
termining the cost of operation, they indicate im- 
provement in operation, and indicate the necessity of 
future repairs and additions and how they should be 
made. Records take the “guess” out of plant design. 
They can be used as the basis for annual reports, 
talks before councils, etc. Regular records are far 
superior to spasmodic records and can be used to 
prove that the operation of a disposal plant is a worth 
while job. They take the “guess” out of plant results. 


C. H. Currie, Consulting Engineer of Webster 
City, gave a short talk on “Financing the Operation 
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of Sewage Works” stating that the city could levy a 
“millage” for such funds or collect sewer rental. He 
stressed the need of interesting the public in the 
plant and its problems. Once the public realizes the 
needs, funds will be forthcoming. 


Jack Hinman, Jr., returned to discuss “The Chem- 
istry of Sewage Treatment.” He mentioned the vari- 
ous wastes comprising the sewage flow and their 
influence on plant operation. Especially troublesome 
are the high sulphates of the water supplies. He 
mentioned the various industrial wastes of complex 
chemical nature and the need for considering them 
in plant design and operation. The presence of 
poisons in the sewage may create trouble in the final 
diluting water. The use of chlorine as a method of 
delaying chemical changes and decomposition was 
illustrated. 


A demonstration of tests used at sewage works to 
check operation was given by Wm. R. Mark, Jr., 
Assistant Engineer, State Department of Health. 

The evening of the 19th was devoted to the annual 
banquet. Dean Anson Marston gave a most interest- 
ing talk on the development of sanitary engineering 
in lowa. He mentioned a concrete sewer installed 
in 1872 and still in use. He described the Cameron 
septic tank units and how Knoxville, Ia., had led the 
fight to have the patents held invalid. Iowa has also 
developed data on loadings permissible in sewer 
pipes and early investigated the role of bacteria in 
sewage treatment. Recent work by Dr. Max Levine 
on creamery waste disposal was cited as present day 
activity. Problems of the past were those of small 
cities—problems of today are those of the larger 
cities. 

RounD TABLE ON SEWAGE FILTERS 

The last day of the conference was devoted to 
“Sewage Filters and Their Operation.” Professor 
Earle Waterman outlined the various types—the 
reasons for their use and problems of operation. 


W. A. Stanley outlined some “Factors Affecting 
the Efficiency of Filtration” and dealt with the char- 
acter of filtering material, method of distribution of 
liquid, ventilation of bed, character of growths within 
the bed, etc. He indicated that clogging of the beds 
ruined their action and suggested consideration of 
flooding, chlorination and entomological population 
as methods of eliminating pooling and clogging. 
L. P. Ellerbroek stressed the need of designers con- 
sidering the size of filter stone most economical for 
quarry operators to produce. He urged consideration 
of 134 in. to 3 in. stone. 


C. H. Currie and Max Levine discussed the ques- 
tion of “Gas Recovery from Sewage Sludge and Its 
Economic Use.” Demonstration was given of gas 
production from sludge and its use as a fuel. Pres- 
day uses seem to be primarily for incineration of 
screenings and heating of sludge digestion tanks, 
rather than for power generation. 


An inspection trip to the Ames and the State Col- 
lege sewage treatment plants occupied the last 
afternoon. 

NEw OFFICERS 

Dr. Max Levine was elected President of the Asso- 
ciation for 1931-32. Also elected were Earle ‘L. 
Waterman, Vice-President; George Nelson and La- 
fayette Higgens, Directors; Linden J. Murphy 
re-elected Secretary-Treasurer. 
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INVERSAND 
BASEX 


“Natural” Water Softening Zeolites, 
Greensand Base 


SPECIFICATIONS 


1. Weight per cubic foot........ 91 pounds 
2. Exchange value ...... 2800-3200 grains 
CaCOs per cubic foot 

3. Salt for regeneration..1.4 pounds 
per cubic foot 

4. Effective size............. 0.32- 0.34 mms. 
Uniformity coefficient ........ 1.40- 1.50 
Rapid regeneration 

Hardness INVERSAND scale 120- 
160 


—-P - 


Not less than 200 tons of zeolite 
always maintained in stock 


HUNGERFORD & TERRY, INC. 
CLAYTON, NEW JERSEY 





li 


IDEAL CONTROL 





This Ideal Automatic Control Board is actuated by 

float operated pilot switches and controls two slip 

ring motors driving centrifugal pumps at the Munici- 

pal Sewage Disposal Plant of Highlands, New Jersey. 

Ideal Automatic Control is made for every purpose. 
Write us for details. 
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STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 
r Drag Bucket type. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 


We Ship Rods for Trial—whe else will do this? 


We also make a Rod that will float. Also rods with wheels 
for eonduit work. 





AN D CONDUIT RODS 


No Deep Shoulder Cut for Couplings. Reds retain full sise 
and strength. 


Investigate our JUMBO ROD 


W. H. STEWART 





1614 Locust Street 
129 George Street 


CANADA FACTORY, WALKERVILLE, ONT. 
Therefore No Duty for Purchaser to Pay 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO 





ST. LOUIS, MO. 
. . . : . - BOSTON, MASS. 
Box 581 . . ° JACKSONVILLE, FLA. 








MINERALEAD 


Protect Your Water Mains 


The rapid and steady increase in Mineralead sales is 
evidence of the recognition by waterworks men of its 
advantages over other materials for jointing bell and 
spigot water pipe. 

Mineralead is known for cleanliness, quick melting, 
rapid pouring, freedom from moisture, convenience of 
handling, etc. 

Send for catalog 


Manufacturers of G-K Sewer Joint Compound, the 
original bituminous joint 


THE ATLAS MINERAL PRODUCTS COMPANY 
of Pennsylvania 
MERTZTOWN 


PENNSYLVANIA 
ESTABLISHED 1892 





Easy Melting 
Rapid 


Pouring 
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Chain Belt Co. Announces 
the Tow-Bro Clarifier 


As an addition to its present line of 
sewage disposal plant equipment the 
Chain Belt Co. of Milwaukee, Wis., an- 
nounces the Tow-Bro clarifier. This is an 
advanced design of mechanism developed 
particularly for secondary settling tanks 
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connected to the sludge pipe line. The 
slowly revolving mechanism collects the 
sludge from the tank bottom and carries 
it through the headers to the center out- 
let, the removal being done by hydrostatic 
pressure. The headers and nozzles are 
made of an aluminum alloy. 

The particular advantages claimed for 
this equipment are “that more concen- 





Rex “Tow-Bro” Sludge Collector Pipe 


It is also rec- 
(“humus”) 


in activated sludge plants. 
ommended for final settling 
tanks in trickling filter type plants. For 
primary settling tanks, their chain and 
scraper type mechanism is recommended. 

The Tow-Bro type mechanism consists 
essentially of a vertical revolving shaft 





and Nozzles Rex 
Sludge Collector 


Header “Tow-Bro” 


having near its lower end, radial headers, 
diametrically opposed, and located parallel 
to the tank bottom. Each header has a 
series of sloping inlet nozzles, which just 
clear the bottom of the tank, so arranged 
that the nozzles in a single revolution of 
the headers, sweep clean the entire bot- 
tom of the tank. The inner ends of the 
headers converge into a central outlet 


trated sludge can be obtained together 
with more accurate control over the depth 
of the sludge blanket in the tank. On 
account of obtaining a more concentrated 
sludge, there is less material to be pumped 
as returned sludge, and more space is 
therefore available through the aeration 
and final settling tanks. 

The sludge is removed from the entire 
tank bottom yet does not have to be 
scraped from the outside edge toward the 
center, so that the sludge has less chance 
to become septic because it is in the tank 
a comparatively short time. On account 
of the sludge being removed from the en- 
tire bottom of the tank, a better settling 
condition is obtained together with a 
clearer effluent. There is less agitation to 
the sludge in the tank bottom as the 
revolving headers are about 30 in. above 
the tank bottom and the mechanism is not 
moving the sludge in the tank but remov- 
ing it through the nozzles and headers 
from the place where it settles on the 
tank bottom. 

With a tank having radial flow, the 
lighter solids will settle around the out- 
side edge of the tank where the lowest 
velocity is obtained. With the Tow-Bro 
clarifier, this lighter sludge does not have 
to be moved half way across the tank to 
the center sludge outlet but is removed 
from the point where it settles. 

There are four clarifiers of this type 


MATERIALS 


now in operation at the Milwaukee 
Sewage Treatment plant and these have 
given very satisfactory performance. The 
first installation of these clarifiers was 
made over three and one-half years ago, 
The accompanying photographs show this 
mechanism installed in a slightly modified 
type of square concrete tank.” 
v 


“Filclorator” 


The Filclor Co. of Philadelphia, Pa., is 
offering the “Filclorator’—a piece of 
equipment intended to remove impurities 
from chlorine gas before the latter 
reaches the chlorine control equipment. 
As the accompanying illustration  illu- 
strates, it is connected to the outlet valve 
on chlorine cylinders or ton contains. Its 
primary purpose is that of stopping and 
collecting impurities which otherwise 
would clog the control equipment. The 
end sought is to eliminate equipment 
shutdowns for cleaning, insure more de- 
pendable operation and continuity of 
chlorination and reduce expense of main- 
tenance and nuisance involved in remoy- 
ing stoppages for the chlorinators. 





The “Filclorator’ 


The Filclor Company makes the follow- 
ing pertinent statements concerning the 
“Filclorator” : 

The prime purpose of the Filclorator is 
to remedy the most common and most 
annoying disturbances that result from 
the impurities found in commercial 
chlorine, and to effect a more positive and 
more economical operation of the chlorine 
plant by removing the impurities from the 
gas before it reaches the chlorinators. 

In the “Filclorator” there is provided 
an embodiment of all operations neces- 
sary to cause all impurities, if present, to 
be deposited therein. The gas flows into 
a pre-expansion chamber through an ori- 
fice, the size of which is dependent upon 
the rated capacity of the particular flow 
with which the unit is to be used. As it 
enters this chamber there is a refrigerat- 
ing or “chilling” action, due to the rapid 
expansion and the pressure reduction of 
the gas. Such impurities as hexachlore- 
thane, etc., will be thrown down, de- 
posited and thereby removed. The gas 
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AT ILCLORATOR For 


Assures the efficient opera- WATER, SEWAGE, 


tion of your gas control INDUSTRIAL 
apparatus by delivering PLANTS, SWIM- 
clean gas uninterruptedly 

MING POOLS 


to the metering orifices. 
Prevents clogging also 
necessity for blowing off 
tanks. Pays for itself. Cir- 
cular on request. 


THE FILCLOR COMPANY 


Commercial Trust Bldg. 
Philadelphia Penna., U. S. A. 























NA ATIONA[ 


METHOD 


of Water Main Sanne 


20 Years Experience 


Write for Booklet 
| “The Cleaning of Water Mains? 


National Water Main Cleaning Co. 
32 Church St. Ni New York 





SLUDGE BED 


Glass Overs 
For Sewage Disposal Plants 








IRVINGTON, N. Y. 
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A hone ong OF my 
PARADON SOLUTION FEED 
CHLORINATORS 


Has Just Been Installed at the 


BAY VIEW PARK SEWAGE 
TREATMENT WORKS 


TOLEDO, OHIO 
We Are Proud of This Installation 
Send for Bulletin W-28 


THe PaRADON COMPANY 
Arlington ...New Jersey.. 
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OM EG A presents two new products: 
O M EG A Precision Feeder (Solution type) for 


small or medium quantities of any 


chemical. 
OMEG A Takes the place of an expensive 
chlorinator. Will feed “H T H,” 


“Perchloron,” Ammonium Sulphate, 
Activated Carbon, etc. 


O MEG A Laboratory Stirrer for tests on 


chemical dosage, coagulation, etc. 


OMEG A also manufactures the well-known 


Omega Dry Chemical Feeders and 
Omega Lime Slakers in a wide range 
of capacities. 


OMEG A has recently furnished chemical 


feeding equipment for water works 
plants at Detroit, Mich., Massillon, 
Ohio, Western Springs and Quincy, 
Ill., Ft. Worth, Tex., Thomasville, 
Ga., Newport News, Va., Kansas 
City, Kans., Oklahoma City, Okla., 
and many other cities. 


OMEGA MACHINE COMPANY, 


4010 Penn Ave., Kansas City, Mo. 
Write for catalog. 











FILTER 
SANDS AND GRAVELS 


A HIGH GRADE SILICA 


PRODUCT MADE TO MEET 
YOUR SPECIFICATIONS 


MENANTICO SAND & GRAVEL CO. 
MILLVILLE NEW JERSEY 
on OF ~1@>. Gi ote) 

















Municipal Work. 


THE SURVEYOR 
and Municipal and County Engineer 


has been established for 40 years, and is known throughout the 
world as the chief authority on Roadmaking, Sewerage and all other 


Advertisers regard it as an excellent medium for attracting busi- 
ness and public authorities use its columns to make known their 
requirements. 





Published every Friday, price 12 cents. 
Annual Foreign Subscription, 8 dollars. 





A specimen copy sent free upon application to the publishers, 


ST. BRIDE'S PRESS, Ltd., 14 Bride Lane, Fleet Street, 
London, England 
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then permeates a suitable scrubber for 
further cleaning and thereafter passes 
into a second chamber provided for the 
purpose of removing all residual mechan- 
ical impurities present. This chaniber is 
provided with a suitable scrubbing me- 
dium for additional cleaning, and an in- 
tegral absorption filter through which the 
gas must pass, the relative porosity and 
permeability of which is such that no 
impurity as large as the smallest chlorin- 
ator orifice can pass through. The gas 
finally passes through an outlet orifice to 
the line connected with the chlorine con- 
trol apparatus. 


In short, while passing the “Filclorator” 
the gas is subjected to conditions now 
met in the chlorine control equipment. If 
there are impurities to be deposited the 
“Filclorator” catches them and not the 
chlorinator. 


The “Filclorator” is of unitary design 
in order to provide a device which will 
conform to every requirement of simplic- 
ity. In this form it may easily be installed, 
will require no attention, and should be a 
most valuable adjunct to meet the partic- 
ular need of plants located some distance 
from experienced help or where imme- 
diate factory service will not be available. 


Much care and thought have been given 
to the selection of design and materials 
used in order to provide an economical 
accessory that will give indefinite service 
and stability of performance. 

The “Filclorator” is so constructed that 
with slight variation it is applicable to 
any type or size of chlorine plant installa- 
tion, 


For further information apply to the 
Filclor Company, Commercial Trust 
Bldg., Philadelphia, Pa. 
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New Series of Tube-Turns 


A new series of the seamless, uniform- 
wall fittings for pipe welding has been 
announced by the manufacturers, Tube- 
Turns, Incorporated, Louisville, Ky. Like 
all other Tube-Turns, the new Series 1R 
fittings are seamless. They are made by 
the exclusive Tube-Turn process, which 
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made of the same material, is said to 
greatly facilitate lining up and welding. 


The addition of the new Series 1R 
rounds out and completes the Tube-Turn 
line, according to the announcement, 
affording 45° and 90° elbows and 180° 
return-type fittings for welding in sizes 
¥% in. through 20 in. and in virtually all 
the weights required by modern piping. 


’ 


Pump Motor Uses Newly 
Developed Part-Winding 
Starting Method 


The new part-winding starting method 
for alternating current motors, developed 
by Electric Machinery Mfg. Company, 
Minneapolis, Minn., was used in_ the 
pump installation shown in the illustra- 


* 


~ 
As 
af > 


Pump Installation of East Bay Municipal 
Utility District 





tion. In the part-winding method of 
starting motors, the stator is wound with 
two or more parallel circuits, one of the 
circuits is connected to the full line 
voltage at standstill, the other or others 
connected to the line at a later time dur- 
ing the starting period. This starting 
method is stated to have several advan- 
tages in simplifying control equipment 
and in providing smoother starting with 
less line disturbance when the motor is 
started. 


The synchronous motor shown in the 





Cut-away Sections of 3 in., 90° Series 1R, 


is stated to produce uniform wall-thick- 
ness at all points, insure uniform radius 
and eliminate all locked-in stress in the 
metal. Like all other Tube-Turns, the 
new Series 1R also has the same outside 
diameter, the same inside diameter and 
the same wall thickness and wall toler- 
ance as the pipe with which it is used. 
This, together with the fact that it is 


TAR and 14RX Tube-Turns 


illustration is rated 1250 hp., 1200 r.p.m., 
and drives a high head centrifugal pump 
at the East Bay Municipal Utility Dis- 
trict, Oakland, Calif. Motor is of the 
latest type fabricated steel construction. 
The part-winding starter which uses fre- 
quency-responsive relays for transferring 
to full winding and for synchronizing is 
shown at the left of the motor. 


Cable Manhole Ventilator 
In New Handy Size 


The Coppus Engineering Corporation 
of Worcester, Mass., has recently brought 
out a smaller cable manhole ventilator 
blower which they designate as size No, 


ial a 
Sea, me 





Manhole Ventilator Blower 


No. 150 S.M. It has a capacity of 950 
c.f.m. free air, as against 1500 c.f.m. for 
the larger size. 


Size No. 150 S.M., like the larger unit, 
is built around the Coppus Vano Blower. 
The new unit is driven by a 4 hp., 110 or 
220 volt universal motor, operable on 
A.C. or D.C. current. Outfit comes com- 
plete with a combined switch and circuit 
breaker, 12 ft. of cord, and plug. 


Unit is mounted by vertical swivel on a 
handy tripod. By means of a flexible 
canvas air tube, which can be obtained 
and attached to the diffuser, the volume 
of air may be directed right where 
needed. 


Developed for ventilating cable man- 
holes, vaults of electric light companies, 
and those of telephone companies, these 
blowers have been accepted for many 
other applications, such as the ventilation 
of sewers under construction. 


v 


New Western Connection 


for Lock Joint Pipe Co. 


The Lock Joint Pipe Co. with general 
offices at Ampere, N. J. has concluded an 
arrangement with the American Concrete 
& Steel Pipe Co., of Los Angeles, Calif., 
whereby the American Company will 
manufacture and install lock joint steel 
cylinder reinforced concrete pipe west of 
the Rocky Mountains and in Texas. The 
American Concrete & Steel Pipe Com- 
pany has done a large volume of work 
in the west in the manufacture of rein- 
forced concrete pressure pipe and in the 
construction of pressure pipe lines for 
water supply, as well as in the manu- 
facture of sewer and culvert pipe, and 
has established for itself a reputation for 
high standards and for excellent work- 
manship. 
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PRESSURE 





Concrete Pipe 


SEWER 


Lock-Joint Pipe Co., Ampere, N. J. 


- CULVERT 











Steel Sheet Piling 


New and Used 


SOLD BOUGHT 
REPURCHASED 
Stocks at principal points through- 
out the country for prompt ship- 
ment. We buy piling located 

anywhere. 
HYMAN-MICHAELS CO. 
St. Louis CHICAGO New York 


Houston San Fr | s 1 











FOR SALE 


Sewer system in Romney, W. Va. Pop. 1,600. 
All main lines in. No extra installation expense 
involved, as every customer pays for own con- 
nection. Quite a number of new connections each 
year. Annual income $1,300; annual cost of 
maintenance $200.00. A bargain offer at $10,000.00. 
W. E. Beatty, Romney, W. Va. 











CLEARING HOUSE | 








SIMPLEX 
VENTURI TYPE METERS 


ACCURATE — DEPENDABLE 
Write for Bulletins 


SIMPLEX VALVE & METER CoO. 
6749 Upland St. Philadelphia, Pa. 








FILTRATION PURE 


= SAND a Dried 


Im Bulk or in Bage—Meets Specifications 
Before Buying Write 
TAMMS SILICA CO. 


Mimes: 
Chicago 


228 N. LaSalle St. 
Ottawa, Ill. Chicago 











SOUTH BEND FOUNDRY CO. 
Adj. begs Tulet South Bend, Ind. 


Tren All Kinds of Gray Iron Castings 
y Putented Chilled Manhole Covers 


Made in 250 to 470 Pound Weights 





Write for Catalog 
and Prices. 














Dig In 
and Win 


If your work involves excavation 
you know what a fertile field for 
loss this branch is, unless it is care- 
fully estimated and executed. 


We want you to benefit by the re- 
corded experience gained on many 
jobs, and published for you in this 
clearly printed reliable book. Your 
profits will reflect this opportunity 
to stack your experience alongside 
the combined experience of others 
in this line. 


The coupon tells how you can se- 
cure “Earthwork and Its Cost” for 
free examination. Read it; then 
send it. Read the book; then de- 
cide whether you will keep it. 


GILLETTE 


Gillette Publishing Company 
400 W. Madison St., Chicago, Ill. 








this Coupon 


This standard technical work by Hal- 
bert P. Gillette, is in its 3d Edition. 
It has 1346 pages. Pocket size, flexi- 
ble, illustrated. 


EARTHWORK 
AND ITS COST 


Properties of Earth—Measurement, Classification 
and Cost Estimating—Boring and Soundi 
Clearing and —— Loosening and Shoveling 
Ea preading, c Rolling i ag eam audiog in 
Barrows, Wagons and Trucks—Methods 
and Costs with Elevati Graders and Wagon 
Loadere—Methods and ts with Scraper and 
ee and Costs with Cars—Methods 
and Costs with Steam and Electric Sendo 
ods and Costs with Grab Buckets and sand 
Buckets—Methods and Costs with Cableways - 

Conveyors—Methods and Costs with D 
pe gow and Costs of Dredgi = 
ods and Costs of Seah alee and Canals 
—Hydraulic Excavation and Sluicing—Road and 
Railroad Embankments—Design and Construction 
of ane Dams—Dikes and Levees—Slips and 
ides 





Gillette Publishing Company 
400 W. Madison St., Chicago, Il. 


Please send me postpaid for tree examination +." 
“Earthwork and Its Cost.” In 10 days I agree to 
sotum the beck or remit 96 te fall payment end Beep 
the book for my further profitable use. 


Name 








Send 


Address 





City and Btate. 











R&S-12-31 








When writing to advertisers please mention WATER Works AND SEWERAGE—Thank you. 
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Alvord, Burdick & 


Howson 


Engineers 

John W. Alvord, Charles B. 
Burdick, Louis Howson, 
Donald H. Maxwell 

Water Works, Water Purifica- 
tion, Flood Relief, Sewerage, 
Sewage Disposal, Drainage, Ap- 
praisals, Power Generation. 
Civic Opera Building, Chicago. 








Black & Veatch 


Consulting Engineers 


Sewerage, Sewage Disposal, 
Water Supply, Water Purifica- 
tion, Electric Lighting Power 
Plants, Valuations, Special In- 
vestigations, Reports and Labo- 
ratory. 

E. B. Black, N. T. Veatch, Jr. 
307 South Hill St., Los Angeles, 
California. 

36 W. 44th St., New York City. 
Kansas City, Mo., Mutual Bldg. 





H. Burdett Cleveland 


Consulting Sanitary Engineer 


Water Supply and Purification, 
Sewerage and Sewage Disposal, 
Refuse Disposal, Treatment of 
Industrial Wastes, Design, Re- 
ports, Consultation, Investiga- 
tion, Evaluation of Works, Su- 
pervision of Construction. 
Transportation Building, 
225 Broadway, New York. 





Burns & McDonnell 


Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 

Consulting Engineers 
Waterworks 

Lighting 

Rate Investigations 
Kansas City, Mo., Interstate 
Bldg. 


Sewerage 
Appraisals 


Los Angeles, Cal., 
Western Pacific Building. 





The J. N. Chester Engrs. 


J. N. Chester 

J. F. La Boon 

D. E. Davis 

J. T. Campbell 

E. B. Bankson 

Consulting Hydraulic, Sanitary 
and Valuation Engineers. 
Pittsburgh, Pa., Clark Bldg. 





Chicago Testing Labora- 


tory, Inc. 
and affiliated 


Chicago Paving Laboratory, 


Inc. 


Consulting and Inspecting Engi- 
neers 

Hugh W. Skidmore, Gene Abson 
Materials, Processes, Structures, 
Consultation, Inspection, Test- 
ing, Design, Research, Investi- 
gation and Experts in Litiga 
tion. 

536 Lake Shore Drive, Chicago. 


City-Wastes Disposal Co. 


(Org. from Staff of Col. Geo. 
E. Waring, Jr.) 

Consulting Engineers 
Specialists in Drainage, Sewer- 
age and Sewage Disposal. 
Preliminary Investigations and 
Estimates, Surveys, Plans and 
Supervision. 

Sanitary Examinations and Re 
ports. 

45 Seventh Ave., New York. 





Clark, Wm. G. 


Civil and Sanitary Engineer 
Hydraulic, Sanitary and Munic- 
ipal Engineering, Power Devel 
opments, Expert Examinations 
and Reports. 

Toledo, Ohio, 1046 Spitzer Bldg. 


Dow & Smith 


Chemical Engineers 


Consulting Paving Engineers 

A. W. Dow, Ph. B., Mem. Am. 
Inst. Ch. Engrs. 

F. P. Smith, Ph. B., Mem. Am. 
Soc. Civ. Engrs. 

Asphalt, Bitumens, Paving, Hy 
draulic, Cement, Engineering 
Materials. 


131-3 E. 23d St., New York City. 





Fowler, Charles Evan 


M. Am. Sec. C. E. M. Eng. Inst. 
Can. Consulting Civil Engineer 


Bridges, Foundations, Dredges, 
Dredging, River and Harbor 
Improvement. 


New York City, 25 Church St 








Gordon & Bulot 


Engineers 

Successors to Maury & Gordon 
Water Supply and Purification 
Sewerage and Sewage Disposal. 
Design. 

Appraisals. 

Reports. 

Chicago, 53 W. Jackson Blvd. 


Hall, B. M., & Sons 


Civil, Mining and Hydraulic 
Engineers 

Southern Water Powers. 
Drainage. 

Irrigation. 

Atlanta, Ga., Peters Bldg. 





Nicholas S. Hill, Jr. 


Consulting Engineer 


Water Supply, Sewage Disposal, 
Hydraulic Developments, Re- 
ports, Investigations, Valua- 
tions, Rates, Design, Construc- 
tion, Operation, Management, 
Chemical and Biological Labo- 
ratories. 


112 East 19th St., New York. 





Kiersted, Wynkoop 
Consulting Hydraulic and 
Sanitary Engineer 


614 Interstate Building, Kansas 
City, Mo. 


W Kiersted, Jr., Assoc. 


A. Elliott Kimberly 


Consulting Sanitary Engineer 


Water Supply, Water Purifica- 
tion, Water Softening, Sewer- 
age, Sewage Disposal, Sewage 
Treatment, Waste Treatment, 
Specialists in Milk and in Can- 
ning Waste Treatment. 


1102 Atlas Building, Columbus, 
Ohio. 


Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, 
Sewerage and Sewage Disposal, 
Valuations, Laboratory, City 
Planning. 


Pittsburgh, Pa. 





Metcalf & Eddy 


Engineers 


Water, Sewage, Drainage, Ref 
use and Industrial Wastes 
Problems, Laboratory, Valua- 
tions. 


Statler Building, Boston. 





Neubling & Mast 
Consulting Engineers 
Emil L. Neubling, Member 
American Soc. C. E. 
James E. Mast, Civil Engineer 
Civil, Hydraulic and Municipal 
Engineering, Surveys, Apprais- 
als, Investigations and Reports. 


524 Court St., Reading, Pa. 


Malcolm Pirnie 


Engineer 

Malcolm Pirnie, Charles F. Ruff 
Water Supply, Treatment, 
Sewerage Reports, Plans, Esti- 
mates. 

Supervision and Operation. 
Valuation and Rates. 

25 W. 43rd St., New York, N. Y. 





Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 

Sewerage and Sewage Disposal, 
Water Supply and Purification. 
New York, 50 Church Street. 
Cortlandt 3195. 





Randolph-Perkins Co. 


Consulting Engineers for 
Water Supply and Distribution, 
Sewerage and Sewage Disposal. 
Street Lighting Systems. 
Zoning and City Planning. 
Water Power Development. 
Flood Protection. 

Excavation Specialists. 
Stripping Properties Prospected. 


1446 First National Bank Bldg.. 
Chicago. 





Robinson & Steinman 


Consulting Engineers 
H. D. Robinson 

D. B. Steinman 

Bridges: Design, Construction, 
Strengthening, Investigation. 
Reports, Advisory Service. 


117 Liberty St., New York City 





Astrid S. Rosing, Inc. 


Sewer Pipe. 

Drain Tile. 

Steam and Electric Conduits. 
Building Tile. 

Fire Brick. 


3464 N. Clark St., Chicago, I 





P. H. Taylor Audit Co. 


Municipal Accountants and 

Auditors 

Audits. 

Systems. 

Budget Preparation. 

Investigations: 

267 Highland Ave., Buffalo, 
¥. 


aN. 








Waddell & Hardesty 


Consulting Engineers 

Steel and Reinforced Concrete 
Structures, Waddell’s Vertical 
Lift Bridge, Difficult Founda- 
tions, Reports, Checking of De- 
signs, Advisory Service and 
Appraisals. 


150 Broadway, New York. 








Yes—we would like you to mention WATER WorRKS AND SEWERAGE, 








With This Knowledge 


ou Can Move 
he Earth 


You need more than a pick and shovel when a 
job calls for digging. The power of knowledge 
comes first, even ahead of pencil and paper for 
estimating on the contract. Thus, the ever pres- 
ent help and aid of The Excavation Library can- 
not be too greatly emphasized. In these compact 
volumes the problems of moving earth and rock 
are surveyed through the eyes and trained minds 
of experienced engineers, not simply with a view 
to teaching excavation but particularly to antici- 
pate the problems you will meet on every class of 
excavation. 





Pine 
“EWORK 


This experience is in many cases tabulated so that your 
calculations will be simplified. Examples are cited of 
use of alternative equipment warning you of what to 
expect when you vary your method. 


The manifold ways in which possession of this Library 
for constant reference will help you, cannot be detailed 
here. But they can be illustrated by a ten day trial, 
incurring no obligation. Read the offer below and let 
the coupon save you money. 


EXCAVATION LIBRARY 


Earthwork and Its Cost— 






Send 
the Coupon 


Make a Quick Survey of the Contents 
Indicated by These Chapter Headings: 


Regularly $6 


Volume i—Properties of Barth—Measure 
ment, Classification and Cost ge 


Handbook of Rock Excavation 
—Regularly $6 


Volume Il—Preliminary Drainage Surveyr 
—The Design of Drains—Drill Bit: 


Labor Costs of Construction 
—Regulraly $3 
®. L. Connor’s intensely practical boos 


—Boring and Sounding—Loosenin 4 on costs reduced to a unit basis. These 
7 Barth—Spreading and Rolling. Shape, Sharpening and Tempering—Ma are the chapters: Marth Excavation and 
Hauling—Methods and with Ele chine Drills and Their Use—Cost of Transportation, Rock Excavation, Sheet 
vat Grad and W Loaders— Machine Drilling—Steam, Compressed Air Piling and Cofferdams, Wood and .Con- 
with Scrapers and Grades—with Care and Other Power Plant—Cable Drills - crete Piles, Concrete Costs, Concrete Form 
with Steam and Electric Shovels—with Explosives—Charging and Firing—Methods Costs, Steel Reinforcing, Stractural Steet 
Grab Buckets and Dump Buckets—wits of Blasting—Loading and Transporting 4 - 
Cableways and Conveyors—with Dragliae bd Timber Work, Rough and Finish Car- 


Rock—Quarrying Dimension Stone—Opea 
Cut Mixcavation in Quarries, Pits and 
4 Rock Excavation and 


a a ods and Costs of Dredgia: 
Trenching—Ditches and Canals 
Byarealic. Excavation and Sluicing— 

Bmbankments—De- 


Railroad 
= and “ase of Earth Dams— 
Dikee end Leveen—G@lips and Slides 


penter Work, Brick and Tile, Masoary 
Plastering and Plumbing, Painting, Sew 
Mines— Water Works, Concrete and Other 
Boulder Blasting — Canal Excavation — ets, 

baqueous Rock Excava Paving Costs, Bquipment and Genera! 
ae Work —8u qa Labor E 








nee ) an Co., Tochatans Publishers 
400 W t. 











> . Madison 8t., Chicago, 
With This Offer sam men ra, 
. send you $5. ~vhen I am to receive & copy of 

FREE 4 Books For the Price of 3 Seiten Pe 
This Extra Book. A This is the Offer 
stimulating book oy 
engines 0 Examine this Library for yourself. Know from per- ae. 
ae 8, iS sonal inspection how useful the books can be. Send 
of outstanding cs. the coupon and we'll send you the 3 books for 10 days’ e 
wrophes. It is giv examination. If you want to keep them, send us $5.50 


offer. 
Uf afer szaminatien in 10 days, and $3 a month for 3 months. Otherwise, 
the * return the books, postpaid, after your 10-day examina- 


the capt this 
— tion, and that closes the incident; no obligation to you. 





volume is 


at once. City and State. 
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PURE WATER 


ee BUILDER OF CITIES 


“/ q © « 
\ d(’ aS U ater 1s REE Te 
in PHILADELPHIA 








ly keeping with this tradition Philadelphia 
authorities early recognized the value of 
dependable chlorination. 


Three W & T chlorinators were purchased 

in 1919 and three more in 1921. Then, fol- 

lowing an exhaustive test of the 7 new type 
Vacuum Chlorinators purchased in ’22, 

repeat orders followed for 4 more in ’23, 


{ 2 more in ’27 and FIFTEEN more in 1928. 
Twenty-eight W&T Vacuum Chlorinators 


in service on Philadelphia’s water supply 

























tee ee ee ee ee ee a i i ee 


tothe 


today substantiate our every claim for simple, 
dependable operation and extremely low 
maintenance. 


This same dependable, low cost chlorination 
can be yours, too, when you install W&T 


VACUUM CHLORINATORS. Send for 


technical publication 38. + + + +4 7 + 


As early as 1799 the City 
Fathers of Philadelphia 
appreciated the important part 
pure water plays in the devel- 
opment and growth of any 
town. In that year Councils 
authorized a “Wholesome 
Water” loan and on January 
17th, 1801, America’s firstmu- 
nicipal water works went into 
operation. 





WALLACE & TIERNAN CO LINE. ; 


Manufacturers of Chlorine and Ammonia Control Apparatus 
NEWARK, NEW JERSEY 


Branches in Principal Cities 


Other W&T chlorinators—40 
more—sterilize Philudelphia’s 
public and private swimming 
pools, disinfect sewage and 
| perform a'lied tasks on instal- 
lations other than those of the 
Municipal W ater Department. 


**The Only Safe Water Is a Sterilized Water’’ 











A OR i Se Se ee ee PUBLICATION 


February, 1932 Ltt Ea bd. Editor Vol. LXXIX. No. 2 





IN THIS ISSUE 
A Review of Sewerage Developments in 1931 


Service and Meter Installations 
Purifying Water for Textile Industries 
Method of Displaying Operating Records 
Studies of Filter Sands 



































The Dearborn, Michigan, 
SEWAGE DISPOSAL PLANT 


Using the 


LAUGHLIN MECHANICAL CHEMICAL TREATMENT 
WITH MAGNETITE FILTERS 


Will Be in Operation About Feb. 15th, 1932 


We have been authorized by Dearborn officials, to invite your 
inspection after March Ist, 1932 


FILTRATION EQUIPMENT CORPORATION 


350 Madison Ave. 
NEW YORK CITY 


Reprint Describing this plant available upon request 

















